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STIMULUS VARIABLES AND SUBJECT VARIABLES 


A CAUTION’ 


GEORGE MANDLER 


Harvard University 


Contemporary psychological research 
concerns itself in a vast number of 
cases with the covariation of two vari- 
ables. Whether we are interested in 
the relation between hours of depriva- 
tion and speed of running in the rat, 
between the physical properties of a 
stimulus and its subjective scaling, or 
between rigidity and authoritarianism, 
the relationships sought are usually in 
the covariational form. We shall dem- 
onstrate here that such covariations 
are not adequately defined without an 
additional specification or restriction. 
The classical dichotomies, such as 
“experimental” vs. “observational” de- 
signs or “manipulated” vs. “naturalistic” 
variables, fail to specify one im- 
portant distinction—that between vari- 
ables associated with individuals or 
subjects and variables associated with 
situations or stimuli. 

In general, we may distinguish 
among three types of two-variable 
relationships : the classical experimental 
design, research on individual differ- 
ences or subject sampling, and situa- 
tional or stimulus sampling. 


1 This paper was prepared in connection 
with a research project supported by the 
Foundation’s Fund for Research in Psy- 
chiatry and by Grant M-2442 from the U. S. 
Public Health Service. The author would 
like to thank Frederick Mosteller and Jean 
M. Mandler for valuable criticisms and 
suggestions. 
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In the classical experimental design, 
a sample of organisms, explicitly or 
implicitly said to be representative of 
the population of subjects to which 
we would like to generalize, is exposed 
to an antecedent situation (the in- 
dependent variable) and its consequent 
behavior is measured (the dependent 
variable). No other variables do, or 
should, operate in a systematic fashion 
in this kind of design. We need not 
enter into an argument here about the 
relative advisability of research with 
single organisms vs. groups of organ- 
isms; the basic argument and logic are 
the same. 

In much of the research on indi- 
vidual differences or subject sampling, 
we are concerned with a quite different 
problem. A group of subjects, again 
presumably representative of some 
parent population, is used to obtain 
individual measures on two or more 
variables. The variables used are 
aimed at a variety of theoretical goals, 
but in general it may be said that they 
measure some genetic or experimental, 
some natural or nurtural characteristic 
of organisms. The general design is 
the same whether subjects are meas- 
ured individually, or whether they are 
divided into groups, e.g., in the study 
of the learning ability of high and of 
low anxious groups. 

Finally, in situational or stimulus 
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sampling the subjects are subjected to 
a variety of different stimulus or en- 
vironmental situations, and the re- 
lationship of two or more variables 
across these different situations is of 
interest.2 Thus, we may ask whether 
nonsense syllables with high associa- 
tion values also show high familiarity 
indices. In this kind ‘of technique, 
sampling of relevant stimuli is difficult, 
since frequently the parent population 
is not, or even cannot, be specified. 
Psychologists, while frequently con- 
cerned with the taxonomy of individ- 
uals, have shown little interest in a 
taxonomy of situations (cf. Brunswik, 
1956). Cattell (1957) has made theo- 
retical and empirical advances toward 
such a taxonomy which is essential 
for a meaningful interpretation of some 
situational designs. 

The primary concern here will be 
with the last two kinds of designs. The 
argument to be presented is concerned 
with the need to specify the type of 
population, subjects or stimuli, when 
describing two-variable relationships. 
Factor-analytic studies have long been 
concerned with these distinctions, and 
the two designs described are related 
to variations of R technique and P 
technique, respectively (Cattell, 1952). 
Other investigators, however, have 
frequently reported relationships be- 
tween variables, without specifying the 
kinds of instances (subjects or situa- 
tions) for which these relationships 
are presumed to hold. The compo- 
sition of the sample is, of course, 
usually specified. What is often miss- 
ing, however, is the explicit recogni- 
tion that the use of a particular vari- 
able has been restricted to stimuli or 
subjects. We shall see presently that 
these two kinds of covariations may, 
even within the same research design, 

2 Similar to this design is the sampling 


of measures across sequential points in 
time (or trials). 
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yield independent and radically dif- 
ferent results. 

A distinction between covariations 
within groups and within the units 
constituting these groups is related to 
our caution, and certainly is not new to 
investigators of social phenomena. 


Thorndike (1939) pointed out that: 


If the correlation between two traits, A 
and B (say, povert: and delinquency) in n 
groups (say, the residents of w districts) 
has a certain value, K, the correlation be- 
tween A and B in the individuals or the 
families composing the groups need not be 
K and will not be, save in very special 
circumstances. ... And it is to be feared 
that many readers with little knowledge of 
correlations often misapply correlations be- 
tween features of states, counties, cities, 
wards, classes, etc. to their constituent units. 


(p. 122.) 


In order to illustrate the inadequacy 
of simply describing the relationship 
between two variables without further 
restriction, we shall consider a sche- 
matic example and two research find- 
ings. 

In Table 1 a fictitious matrix of 
research results is presented. It deals 
with a design in which 5 subjects (S1 
to S5) have been tested in 5 different 
situations (El to E5). For simplicity’s 
sake we may assume that the order 
of presentation of the five situations has 
been randomized or counterbalanced 
so that no serial effects systematically 
influence our data. For each subject 
we obtain two measures (A and B) 
in each situation. By summing rows 
and columns of A and B values, we 
then obtain a mean or median A and B 
value for each subject across the situa- 
tions, and a mean or median A and B 
value for each situation across sub- 
jects. Our imaginary data have been 
arranged in such a way that rank order 
correlations for the variables A and B 
yield a rho of + 1.00 for subjects and 
of —1.00 for situations. In other 
words, any description of these find- 
ings which merely talks about a posi- 
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TABLE 1 


A Fictitious MATRIX OF VALUES FOR TWo VARIABLES (A AND B) ON FIvE 
Suspjects (S) In Five Situations (E) 





















































tive or negative relationship between 
the two variables is meaningless. Mean- 
ingful use of these findings requires 
specification of the population of in- 
stances, thus describing a positive re- 
lationship for the subject sampling de- 
sign, or a negative relationship for the 
stimulus sampling design. 

A somewhat different problem which 
arises from a matrix such as is pre- 
sented in Table 1 is the problem of 
prediction. Neither of the two cor- 
relations by itself provides the best 
predictive index if we were asked to 
predict a single subject’s value on B, 
given his A value in a particular situa- 
tion. Our major interest here, how- 
ever, is in the different kinds of re- 
lationship between two “variables” 
which may be obtained in different 
designs. The kind of matrix shown 
in Table 1 is rarely available in typical 
psychological research; rather, one or 
the other type of relationship is re- 
ported. What should be quite clear 
at this point is that the two relation- 


ships (across subjects and across situa- 
tions) are not functionally dependent ; 
they may, as we have seen, be quite 
different. 

Some characteristics of the kind of 
matrix illustrated in Table 1 may be 
briefly discussed. Each single cell 
(subject-situation interaction) may be 
considered as a separate population of 
values generated by a subject in a 
particular situation. The values shown 
in our matrix are then only a single 
sample from this population. When- 
ever the two variables, A and B, show 
the same characteristics in all such 
cells, then all the correlations obtain- 
able from the matrix will be identical. 
In other words, if the means, variances, 
and covariances of the As and Bs are 
identical in all cells, then both marginal 
correlations as well as the over-all 
correlation index for the matrix will 
be the same. Furthermore, it appears 
that differences in the marginal cor- 
relations depend on different means 
and variances within the cells, rather 





148 
than on variations among the 
relations within cells.® 

Turning from our fictitious example, 
we can now briefly discuss two recent 
research findings which illustrate the 
importance of our caution. 

In a replication of a recent study on 
verbal behavior (Mandler & Parnes, 
1957), 32 Ss were presented with 20 
stimuli ranging from nonsense syllables 
to Rorschach cards. Each S was in- 
structed to give to each stimulus all 
the single word associations which 
that stimulus evoked. Two measures 
are of interest here: the number of 
associations (F) elicited and the rela- 
tive frequency of idiosyncratic associa- 
tions (1%), i.e., associations given to 
a particular stimulus by one and no 
other subject. In order to describe 
the relationship between frequency (F ) 
and idiosyncrasy (1%), two correla- 
tions were obtained: (a) the cor- 
relation between the total number of 
associations given by each S to all 20 


cor- 


stimuli and the percentage of those 
associations which were idiosyncratic ; 


(b) the correlation between the total 
number of associations elicited by each 
stimulus from all 32 Ss and the per- 
centage of those associations which 
were idiosyncratic. In the former case 
(the subject sampling design), the 
correlation between F and [1% is 
+ .440; in the latter case (the stimulus 
sampling design), the correlation is 
— 692. 

In another study, we have been 
concerned with the relationship be- 
tween physiological and verbal indices 
of reactions to disturbing material. 
Thirty-two Ss were presented with 18 
phrases from Heath’s Phrase Associa- 
tion Test (Heath, 1956). For each 


3 Abelson (1958) has recently drawn at- 
tention to the general case of three-way data 
tables (as in our matrix). He has sug- 
gested the use of discriminant function in 
their analysis, paying particular attention 
to the kinds of differences that may be of 
interest to various investigators. 
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subject-phrase unit we obtain an index 
of disturbance (D) based on the verbal 
association to the phrase and the mag- 
nitude of the change in skin conduct- 
ance corrected for base level (PGR). 
Here again two correlations between 
D and PGR result. The correlation 
between the Ss’ mean disturbance score 
and mean PGR change is — .529; that 
between the mean disturbance score 
and mean conductance change elicited 
by each phrase is + .303. 

For illustrative purposes, some plau- 
sible explanations of these two findings 
can be considered. For example, in 
the case of verbal frequency and idio- 
syncrasy, individuals who give many 
associations tend to exhaust the com- 
mon vocabulary and become idiosyn- 
cratic, while stimulus objects which 
elicit many associations are probably 
more familiar and elicit few idiosyn- 
cratie associations. In the second set 
of findings, some such notion as the 
alternate or substitutive expression of 
disturbance in verbal and physiological 
systems of individual subjects may be 
relevant for the negative correlation, 
while the positive relationship for 
phrases may be related to an activation 
explanation. What is clearly evident 
from these findings is that the dis- 
turbance index of a phrase, the PGR 
elicited by a phrase, the frequency of 
associations elicited by a stimulus, or 
the idiosyncrasy of those associations 
are quite different measures than when 
these “variables” are attributed to a 
subject. 

Similarly, questions as to the de- 
scription of the “proper” or “real” 
relationship between these pairs of 
variables, or the relative interest of 
the subject or stimulus correlation are 
vacuous. What must be kept in mind 
is that we are dealing here with dif- 
ferent variables. This difference re- 
sides in both operational considera- 
tions, i.e., in ways in which the meas- 
ures are obtained, and in conceptual 
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considerations, i.e., the relationship be- 
tween the variable and other terms. 
The choice of the variable to use will, 
as always, be determined by theory— 
the kind of question we want to ask 
of our data. Clearly a theory which 
talks about individual differences in 
conductance changes may be different 
from a theory which talks about the 
effect of various stimulus dimensions 
on conductance changes. This dif- 
ference in theoretical considerations 
looms particularly large if we consider 
the position of these two types of 
variables within the antecedent-conse- 
quent relationship. In the situational 
design we may manipulate the an- 
tecedent conditions which give rise to 
a variation in the variable of interest; 
in the subject design we obtain values 
of the variable of interest, but the 


antecedent conditions which have given 
rise to these particular values may, in 
fact, vary considerably from subject 


to subject. In the latter case we 
cannot infer identical arousal or an- 
tecedent conditions, whereas in the 
former we can manipulate or control 
these conditions. 

The classical experimental design 
has not been explicitly compared with 
the two correlational designs examined 
here. In this kind of design it is 
usually quite clear that we are dealing 
with stimulus variables, i.e., variations 
in manipulations and conditions. How- 
ever, these “experimental” variables 
should not be uncritically equated 
with similar variables appearing in a 
subject sampling design. It is quite 
apparent that designs which relate an 
independent and a dependent variable, 
e.g., drive (deprivation) and perform- 
ance, may be using different variables 
in our sense than those where the 
measurement of one of the variables, 
e.g., drive, depends on some experi- 
ential history of the Ss (the subject 
sampling design). Thus, studies of the 
effect of shock or induced anxiety on 
performance may be subject to a dif- 
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ferent conceptual interpretation than 
those which investigate the differential 
performance of Ss of high and low 
anxiety. 

Similarly, the distinction made here 
also applies to studies in which we 
might be interested in the relation be- 
tween perceptual accuracy and emo- 
tional response to stimuli. A stimulus 
(e.g., an emotionally loaded word) 
which arouses “perceptual defenses” is 
different from a “perceptually defen- 
sive” subject. Another relevant cau- 
tion might be entered against a com- 
parison of child-rearing variables and 
adult characteristics when it is based 
on variations across social classes (the 
stimulus design) as against variations 
in individual subjects. 

These few examples illustrate the 
importance of specifying fully the 
operational and conceptual function of 
a variable. A joint specification of 
the instrument and the population of 
instances over which the variable oper- 
ates seems imperative on the basis of 
the considerations presented here. 
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SUBJECTIVE PROBABILITY AND DECISION UNDER 
UNCERTAINTY 


N. T. FEATHER? 


University of New England, Australia 


In this paper it is intended to review 
generally five approaches which relate 
to the analysis of behavior in a choice 
situation where a decision is made be- 
tween alternatives having different 
subjective probabilities of attainment. 
The present discussion is mainly con- 
cerned with the way in which the 
concept of subjective probability has 
been incorporated into each model. 

The five contributions to be reviewed 
are: (a) the Lewin, Dembo, Festinger, 
and Sears (1944) analysis of level of 
aspiration behavior; (b) Tolman’s 
(1955) discussion of the principles of 
performance ; (c) Rotter’s (1954) basic 
equation in his social learning theory ; 
(d) Edwards’ (1954, 1955) discussion 
of the SEU model from decision 
theory; and (e) Atkinson’s (1957) 
risk-taking model. 

The remarkable fact about these 
five approaches is their similarity with 
respect to concepts employed and equa- 
tions advanced. Recently Siegel (1957) 
has noted the close similarity between 
the level of aspiration analysis by 
Lewin et al. (based on the earlier work 
of Escalona [1940] and Festinger 
[1942b]) and the SEU decision model. 
The first main aim of this paper is to 
show that the parallel may be taken 
further to include the analyses by Tol- 
man, Rotter, and Atkinson. This 
parallel is all the more interesting and 
significant in that these models have 
developed from different areas of re- 
search. Lewin et al. are concerned 
with goal-setting in the level of aspira- 
tion situation, Tolman’s analysis is 


1 Now the of 


Michigan. 


on leave at University 
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related to animal experimentation, 
Rotter’s social learning theory is ap- 
plied to clinical problems, the Edwards 
SEU model relates to research in de- 
cision theory, and Atkinson is con- 
cerned with the effect on risk-taking 
behavior of individual differences in 
motive strength. It would appear, 
then, that interpretations of research 
from diverse areas are converging 
upon a similar type of model. 

Despite this parallel, however, there 
is a discrepancy in the way in which 
subjective probability is included in 
the different analyses. The second 
main aim of this paper is to bring 
this discrepancy to light. The dis- 
crepancy concerns whether or not con- 
cepts which are akin to utility in the 
various models are taken to be inde- 
pendent of subjective probability. In 
other words, are utilities, valences, 
reinforcement values, and similar con- 
cepts related to subjective probability 
in these models, or are they assumed 
to be independent? It will be argued 
that this question can be approached 
experimentally, and an experimental 
study (Feather, in press) testing hy- 
potheses, derived from assumptions 
about the effects of past learning on 
behavior in choice situations, will be 
outlined in an attempt to resolve some 
of the disagreement. 


Tue Five ANALYSES 
Lewin et al. 
The Lewin et al. analysis* of level 
of aspiration behavior involves the 


2 This model is in some respects similar 
to Cartwright and Festinger’s (1943) theo- 
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concepts of force, valence, and sub- 
jective probability. The positive va- 
lence of future success Va (Suc A") 
at Level n, as it appears to the sub- 
ject when he sets his goal, is positively 
related to the expected difficulty of 
attaining that level. Further, the 
negative valence of future failure Va 
(Fai A") at Level n is inversely related 
to the expected difficulty. However, 
since the subject is dealing with future 
success and failure, Lewin et al. con- 
sider also the probabilities of occur- 
rence of these events. In accordance 
with Lewin’s (1943) general approach, 
these are subjective and two such prob- 
abilities are distinguished, the sub- 
jective probability of success Prob. 
(Suc A") at Level n, and the sub- 
jective probability of failure Prob. 
(Fai A") at Level n. The subjective 


probability of success is inversely re- 
lated to difficulty, while the relation- 
ship of the subjective probability of 


failure to difficulty level is direct. 
Thus, in the model, the positive va- 
lence of future success decreases with 
increase in the subjective probability 
of success, and, likewise, the negative 
valence of future failure decreases with 
increase in the subjective probability 
of failure; i.e., valences and subjective 
probabilities are inversely related. 

The choice of a particular level is 
assumed to be determined by a com- 
bination of these valences and sub- 
jective probabilities. Lewin et al. 
postulate a weighted valence of success 
°Va (Suc A") at Level nm as a multi- 
plicative function of the valence and 
subjective probability of success at that 
level : 


Va (Suc A*)= Va (Suc A"). 
Prob. (Suc A") 
retical account of decision time which in- 
volves the concept of restraining forces and 
random fluctuation of subjective magnitudes 
around a mean value. 
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Similarly, the weighted valence of 
failure °Va (Fai A") at Level mn is 
given by: 
Va (Fai A")=Va (Fai A*). 
Prob. (Fai A”) 


Driving forces are coordinated to 
each of these weighted valences, and it 
is assumed that Level n will be selected 
if the resultant weighted valence at that 
level is a maximum. This model is 
used to interpret many of the results 
from level of aspiration studies. 


Tolman 


Tolman (1955) discusses the ques- 
tion of how his assumed cognitive and 
motivational variables issue into actual 
behavior. He sets out principles which 
are concerned with molar acts identifi- 
able by observing responses in more 
than one concrete test situation. Speci- 
fically, he discusses a hungry rat’s per- 
formance of lever pressing in a Skinner 
box, in terms of the following vari- 
ables: the need-push for food (m,), 
the positive valence of expected food 
(v,), the expectation of food (expy), 
the need-push against work (n_,), the 
negative valence of the expected work 
(vo), and the expectation of work 
(expPw). 

These variables are related to the 
performance vector (Pv) in the follow- 
ing equation: 


Pu = f(myz, 0;, expy) 
any fy(n wy v wy ex Pw) 


The functions f, and f, are left un- 
specified, but Tolman suggests that it 
is possible that they might be multi- 
plicative. The equation is applied to 
discussion of some basic types of animal 
experimentation, including discrimina- 
tion ina simple choice situation. Tolman 
does not consider in his paper the 
possibility that, in some situations, 
there may be relationships between 
valences and expectations. 
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Rotter 


Rotter indicates that the emphasis 
in his social learning theory “. . . is 
on performance, on the selection of 
alternative behaviors, rather than on 
the acquisition of responses or on early 
conditioning of physiological reflex be- 
havior” (1954, pp. 80-81). His is 
an expectancy-reinforcement point of 
view involving the concepts of behavior 
potential, expectancy, and reinforce- 
ment value. The approach is essentially 
molar and shows the influence of Tol- 
man and Lewin. 

Behavior potential is determined 
from the behavior actually occurring 
when the individual makes a choice, 
and measures are relative so that in 
any situation where alternatives are 
present, it is possible to order behavior 
potentials according to their strength. 
Rotter’s expectancy refers to a prob- 
ability held by the individual, which 
can nevertheless be objectively meas- 


ured (see, for example, Rotter, Fitz- 


gerald, & Joyce, 1954). Reinforce- 
ment value is determined from a choice 
situation where expectancy is _ held 
constant for the alternatives present. 

The three concepts are related in 
Rotter’s fundamental equation: 

B.P.2.5,,n, = f(Exr,.s, & R. Va) 
which is read as follows: “The poten- 
tial for behavior x to occur in situa- 
tion 1 in relation to reinforcement a 
is a function of the occurrence of rein- 
forcement a following behavior x in 
situation 1 and the value of reinforce- 
ment a” (1954, p. 108). Rotter is 
careful to avoid any precise mathe- 
matical formulation, but it is clear 
from his discussion (1954, pp. 108- 
109) that he favors a multiplicative 
relationship. He extends his funda- 
mental equation to cover sets of rein- 
forcements, behaviors, and _ situations, 
but the essential relationship is main- 
tained. 
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It should be noted that reinforce- 
ment value and expectancy are held, 
in general, to be independent and may 
be related only under specific con- 
ditions. This is in contrast to the 
inverse relationship between valence 
and subjective probability in the Lewin 
et al. analysis. 


Edwards’ SEU Model 


In ‘recent years a considerable body 
of literature concerning the theory of 
decision has appeared, much of it in- 
fluenced by von Neumann and Morgen- 
stern’s (1944) book, Theory of Games 
and Economic Behavior. Edwards 
(1954) has reviewed this literature, 
and in a later article (1955) he argues 
on the basis of his research into prob- 
ability preferences (1953) that a com- 
prehensive model for risky choice would 
include both the concepts of utility and 
subjective probability. 

Edwards discusses a model which 
asserts that people choose so as to 
maximize subjectively expected utility 
(SEU). This is expressed (1955, 
p. 201) in the following equation: 


SEU = > p,*u; 


where /;* refers to the subjective 
probability corresponding to the ob- 
jective probability of the ith outcome, 
and ; is the utility or subjective value. 
Similar models have been presented 
by Ramsey (1931), Savage (1954), 
and by Coombs and Beardslee (1954). 

It should be noted that utility and 
subjective probability are generally 
considered to be independent in SEU 
models. Thus Edwards writes: “If 
utilities and subjective probabilities are 
not independent, then there is no hope 
of predicting risky decisions unless 
their law of combination is known, and 
it seems difficult to design an experi- 
ment to discover that law of combina- 


tion” (1954, p. 400). This line is 
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also taken by Coombs and Beardslee 
(1954, p. 263) in their assumption 
that utility of prize and utility of stake 
are independent of psychological prob- 
ability. In this respect these models 
appear to be closer to Rotter’s ap- 
proach, which, we have seen, provides 
a similar independence assumption con- 
cerning reinforcement value and ex- 
pectancy. 


Atkinson 


Atkinson’s (1957) analysis of risk- 
taking behavior may be considered as 
an extension of the Lewin et al. re- 
sultant valence theory of level of aspira- 
tion. This model involves six variables : 
The subjective probability (i.e., ex- 
pectancy) of success (P,), the sub- 
jective probability of failure (P,), the 
incentive value of success (/,), the 
negative incentive value of failure (/;), 
the achievement motive (/,), and the 
motive to avoid failure (M,). The 
subjective probabilities refer to situa- 
tionally aroused expectancies in the 
person concerning the probability of 
the consequences of instrumental acts. 
Positive incentives refer to potential 
rewards and goals, negative incentives 
to potential punishments and threats, 
both types of incentive being experi- 
mentally manipulable. Motives are 
conceived as dispositions within the 
person to approach certain classes of 
positive incentives or to avoid certain 
classes of negative incentives. The 
general method of inferring strength 
of motive is through content analysis 
of thematic apperception (Atkinson, 
1958). 

It will be noted that the model differs 
from the Lewin et al. theory in giving 
motives and incentive values inde- 
pendent status. However, Atkinson 
suggests that the valence or utility of 
an incentive may be considered as a 
function of strength of motive and 
incentive value (1958, pp. 303-304). 
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Specific assumptions are made con- 
cerning the incentive values of success 
and failure. The incentive value of 
success (/,) is taken as the com- 
plementary of the subjective probabil- 
ity of success (P,), ie., J, = 1— Py. 
Further, the negative incentive value of 
failure (/;) is taken as — P,. In short, 
incentive values and subjective prob- 
abilities are inversely and_ linearly 
related. 

The variables are combined multi- 
plicatively in the following equation: 


Resultant Motivation 
= (NM, x P, x I,) 
+ (M, x P; x — I,) 


Predictions are made from this model 
concerning the effects of individual 
differences in the strength of achieve- 
ment motive and motive to avoid 
failure, on both level of performance 
and risk-taking. Atkinson (1957) 
reports experiments which are con- 
sistent with these predictions. 


Summary and Discussion 


It is apparent that the above five 
approaches are generally similar in 
the concepts they employ and the equa- 


tions which they advance. In each of 
them a “resultant force” is related to 
a maximized combination of “vaience” 
and “subjective probability” factors. 
The basic type of relationship for 
each is summarized in Table 1. 

This table shows that similar types 
of equations are being advanced from 
five different areas and suggests that 
it might be possible to effect some 
integration, perhaps by combining the 
mathematical sophistication of decision 
theory with some of the experimental 
insights from the other areas. 

It is also apparent, however, that 
there appears to be a discrepancy in 
the way subjective probability has been 
incorporated into these models. The 
basis of this discrepancy is expressed 
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TABLE 1 


CONCEPTS IN FIVE THEORETICAL STATEMENTS RELATED TO THE VARIABLES 
SUBJECTIVE PROBABILITY, ATTAINMENT ATTRACTIVENESS, 
AND CHOICE POTENTIAL 








Theorist 


Resultant 





Lewin et al. 
Tolman 
Rotter 
Edwards 
Atkinson 


in the question: Are valences, rein- 
forcement values, and utilities inde- 
pendent of subjective probability? If 
they are not independent, then the 
prediction of decision under uncertainty 
becomes a complex matter. As we 
have seen, Lewin et al. answer this 
question in the affirmative and assume 
an inverse relationship between valence 
and subjective probability, Atkinson 
likewise relates incentive value in- 
versely to subjective probability, Tol- 
man does not consider the question, 
Rotter argues that his concepts of 
reinforcement value and expectancy 
are in general independent, while Ed- 
wards, and Coombs and Beardslee, 
assume independence between utility 
and subjective probability. 

It is, of course, quite feasible that, 
if utility type concepts are independent 
of subjective probability, this indepen- 
dence might be confined to particular 
types of situation and activity. De- 
cision theorists usually begin by de- 
fining these concepts as independent 
and, in their experiments, attempt to 
deal with situations and activities where 
this assumption may be justified. We 
would argue, however, that a more 
comprehensive theory of decision would 
also consider situations and activities 
where this assumption might not be 
reasonable, and would in addition set 
out a theoretical basis for independence 
or otherwise. While it is quite legiti- 
mate to make the assumption of inde- 


subjective probability X valence 
expectation, need-push, valence 
expectancy and reinforcement value 
subjective probability X utility 
expectancy X (motive X incentive value) 


force (weighted valence) 
performance vector 
behavior potential 

SEU 

resultant motivation 





pendence and to see where it leads in 
terms of prediction from the decision 
model, there is point to the question 
of when the assumption should be 
made, the clarification of the conditions 
under which it might or might not be 
reasonable, and the theoretical basis 
for the judgment. 

An experimental approach to this 
problem has recently been made by 
Feather (in press) in a study of the 
effect of varying subjective probability 
of attainment in a decision situation 
involving different goal objects. No 
attempt is made to provide a sophis- 
ticated mathematical analysis. Instead, 
the hypotheses are related to rather 
general assumptions which stress the 
effects of past learning experiences on 
the present decision, for different types 
of situation. 


DEFINITIONS, ASSUMPTIONS, 
HyPorHeEsEs 
Three concepts, attainment attrac- 
tiveness, choice potential, and success 
probability, are defined as follows: 


1. Given a number of goal objects 
A,B,C .. . the attainment attractive- 
ness of A > attainment attractiveness 
of B>... if, in a situation in which 
S is required to express his wishes with 
respect to attainment, and in the ab- 
sence of any commitment to the choice, 
he states that he would prefer to get 
A, rather than to get B... 
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2. Given a number of goal objects 
A,B,C, . . . the choice potential as- 
sociated with A > choice potential as- 
sociated with B >... if, in a situation 
in which there is the implication that S 
is committed to his choice, he chooses 
to get A, rather than BB... 

3. The success probability associated 
with a goal object refers to the prob- 
ability held by S that a particular goal 
object may be obtained. 


Thus attainment attractiveness is de- 
fined by a situation where S merely ex- 
presses wishes concerning which goal 
object he would like to get* the most, 
whereas the definition of choice potential 
involves a situation where he decides 
which particular goal object he would 
try for. Success probability obviously 
corresponds to the subjective proba- 
bilities of Lewin et al., Atkinson, Ed- 
wards, Coombs and Beardslee, and 
also to Tolman and Rotter’s expect- 
ancy. Attainment attractiveness cor- 
responds to the concepts of valence, 
reinforcement value, and utility ; choice 
potential to the concepts of force, 
resultant motivation, performance vec- 
tor, behavior potential, and SEU. 

The following assumptions are in- 
volved in the hypotheses of the investi- 
gation: 


1. It is assumed that the attainment 
attractiveness of a goal object may 
be related not only to its attractiveness 
qua object but also to the value which 
S places on its achievement; his wishes 
reflect both the attractiveness of the 
object for him and the extent to which 
he values achieving it. 


3It should be noted that the definition 
refers to the attractiveness of attaining a 
goal object rather than to the attractiveness 
of a goal object. This is in contrast to 
the variable studied in many of the object 
preference studies (Filer, 1952; Irwin, 
Armitt, & Simon, 1943; Wright, 1937), 
but is clearly similar to the positive valence 
of success in the Lewin et al. analysis. 
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2. It is assumed that, in general, S 
places greater value on the attainment 
of a goal object when it is difficult to 
get than when it is easy to get. In 
our culture it is common to praise 
the successful achievement of a dif- 
ficult goal, while failure to attain an 
easy goal is often deprecated and is, 
in some cases, punished. With the 
relatively consistent occurrence of these 
rewards and punishments, one might 
expect that S will come to develop 
achievement values which vary with 
difficulty level as assumed. 

3. It is assumed that the value 
placed on the attainment of a difficult 
goal object is greater in: (a) ego- 
related than in chance-related situa- 
tions;* (b) achievement-oriented than 
in relaxed situations. Again it is 
possible to consider general learning 
experiences in our culture. In some 
situations, achieving the difficult is 
praised more than in others, and, con- 


versely, failing to achieve the easy is 
punished more in some situations than 


in others. Thus one might expect 
that S will come to learn to relate his 
achievement values to the situation. 
Specifically, he should tend to value 
achieving the difficult more in a situa- 
tion in which he can obviously ascribe 
success to his own efforts or skill (ego- 
related) than in one where success 
may be seen as mainly due to chance 
factors beyond his control (chance- 
related) ; and more in a situation which 
is structured as a test, involving con- 
siderable pressure towards doing well 
(achievement-oriented), than in one 


4 This is in line with the distinction made 
by Filer (1952) between merit and non- 
merit conditions in a study of factors af- 
fecting the attractiveness of goal objects, 
and a distinction made by Phares (1957) 
between skill and chance situations. 

5 This is in line with distinctions made 
by McClelland, Atkinson, Clark, and Lowell 
(1953) and Atkinson (1954) in investiga- 
tions of the achievement motive. 
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which is structured as a game with 
little pressure towards high achieve- 
ment (relaxed). 

4. It is assumed that the choice 
potential associated with a goal object 
may be related to those factors assumed 
to underly its attainment attractive- 
ness and, in addition, to the constrain- 
ing effect® on choice in a commitment 
situation, of the success probability 
associated with the goal object. This 
assumption considers the effect of 
background learning experiences in 
past decision situations which differ 
in the way in which the choice is 
structured. In a decision situation 
which implies that S is committed to 
his choice and may have to act 
upon it, an important consideration in 
making the decision is the possibility 
of failure and loss,’ a factor not present 
when a wishful choice is elicited. It 
may be argued that in the past the 
attempt to achieve the unlikely in 
these situations has often led to failure 


and consequent loss of the goal object, 
whereas choice of the easy has usually 


led to success. As a result of these 

6 This constraining effect of subjective 
probability is apparent in the models dis- 
cussed. It is also apparent in an experiment 
conducted by Mosteiler, Bush, and Goodnow 
and reported in Bush and Mosteller (1955, 
pp. 294-296). They contrasted a gambling 
situation in which losses were subtracted 
from the final score with one in which losses 
were overlooked and only wins were 
counted. They found that subjects in the 
former situation moved more rapidly and 
more completely to a concentration of 
choices on the more probable alternative. 

7 One might also include as a factor the 
negative value or repulsiveness of failure 
per se apart from loss of the goal object 
(Lewin et al., Atkinson). In_ situations 
where goal objects are low in value and have 
little interest for the subjects, one might 
expect this “failure repulsiveness” to affect 
the committed choice. It is assumed, how- 
ever, that in the experimental situation to 
be discussed this is not a salient factor, the 
important thing being the possibility of 
loss of the goal object. 
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experiences, one might expect the 
development of a tendency to choose 
the easy rather than the difficult in a 
commitment type of choice situation, 
i.e., low success probability should 
tend to constrain or oppose committed 
choice, channelling choice in the direc- 
tion of the easy. But here also, it is 
necessary to consider the role of 
achievement values and their relation 
to situational context. It may happen, 
for example, that in situations which 
are highly achievement-oriented and 
ego-related, the value placed on the 
difficult achievement is the dominant 
factor in the decision, and hence com- 
mitted choice is in line with S’s wishes. 

In terms of these assumptions the 
following two hypotheses are advanced : 

Hypothesis 1. The attainment at- 
tractiveness of a goal object should 
tend to vary inversely with the as- 
sociated success probability. This 
assumed co-variation should tend to 
be more apparent in (a) ego-related 
than in chance-related situations and 
(b) achievement-oriented than in re- 
laxed situations. 

Hypothesis 2. The choice potential 
associated with a goal object should 
tend to vary directly with the associ- 
ated success probability. This assumed 
co-variation should tend to be less ap- 
parent in(a)ego-related than in chance- 
related situations and (>) achievement- 
oriented than in relaxed situations. 

Hypothesis 1 proposes that as a goal 
object becomes less likely for S he 
should tefd to wish to get it more 
and that this increase in attainment 
attractiveness should be more apparent 
in ego-related and achievement-oriented 
situations where higher value is placed 
on the difficult achievement. It is 
apparent that the investigation of this 
hypothesis may help to elucidate the 
question of whether or not concepts 
of the utility type are related to sub- 
jective probability and, if so, under 
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what conditions. There is no state- 
ment of independence in Hypothesis 1, 
but it should be noted that the inverse 
relationship between attainment at- 
tractiveness and success probability has 
limits imposed upon it according to 
situational conditions. Thus it is pre- 
dicted that S should wish to get a 
difficult goal object more in a situation 
which is test-like in nature than in one 
which is structured as a game, and 
more in a situation where he can 
ascribe success to his own skill than 
in one in which success is obviously a 
chance phenomenon. It might in fact 
happen that where a situation is re- 
laxed and success is chance-related, 
there may be little evidence of the 
presence of achievement values related 
to difficulty, and the inverse relation- 
ship might not occur. Here, then, an 
independence assumption would be 


justified. The general theoretical basis 
for Hypothesis 1 is contained in the 


first three assumptions. 

Hypothesis 2 proposes that as a 
goal object becomes Jess likely for S, 
there should be Jess tendency for him 
to choose it even though achievement 
of it is more highly valued. It is, 
however, possible that the direct re- 
lationship may not be apparent under 
ego-related and achievement-oriented 
conditions because of the relatively 
higher value placed on achievement 
of the difficult in these situations. Here 
committed choice might mirror S’s 
wishes. All four assumptions are in- 
volved in this hypothesis. 


AN EXPERIMENTAL STUDY 

More detailed description of experi- 
mental procedure is presented in an- 
other report (Feather, in press). The 
variables were incorporated into a 
2 x 2 X 2 factorial design, and 24 boy 
Ss sampled from New South Wales 
Primary Schools were randomly as- 
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signed to each of the eight groups. 
Testing was individual. 

Five different candies were used as 
goal objects in the procedure. These 
were selected on the basis of pilot 
research so as to be similar in attrac- 
tiveness and were presented to each S 
in a paired-comparison arrangement, 
the 10 different pairs being presented 
successively. One candy in each pair 
was easier to get than the other, the 
difference in subjective probability 
being related to different task require- 
ments, T, and T,. 

Ss in the ego-related situation were 
first required to sort a deck of 36 cards 
into 3 trays for 6 trials, and for each 
trial a fictitious prearranged time score 
was reported. Similar sequences of 
times were used for all Ss in this 
situation in order to allow them the 
same opportunity of arriving at an 
estimate of their ability on what to 
them was a novel task. Following 
the 6 trials, the 10 pairs of candies 
were presented successively and for 
each pair the success probability as- 
sociated with each candy was deter- 
mined by implying that attainment 
would be contingent upon sorting the 
cards in a specified time. Thus, “Sup- 
pose you were actually trying to get 
one of these, and that you would get 
it only if you could sort the cards 
within a certain time. . . . If you de- 
cided to try for this one, you would 
get it only if you sorted the cards 
within 41 sec. (T,). If you tried for 
this one, you would get it only if you 
sorted the cards within 46 sec. (T,). 
So this packet is an easy one to get, 
this one is a hard one to get.” This, 
then, is the sort of situation in which 
success can obviously be ascribed by S 
to his own skill. 

The Ss tested under chance-related 
conditions were shown a lottery box 
containing 15 red marbles and 5 blue 
marbles. One of the marbles could 
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be rolled through a gate at the bottom 
of the box. The 10 pairs of candies 
were presented successively and for 
each pair the success probability as- 
sociated with each candy was deter- 
mined by implying that attainment 
would depend upon rolling out a marble 
of a particular color. Thus, “If you 
decided to try for this one you would 
get it only if you rolled a blue marble 
out of the box (T,). If you tried for 
this one you would get it only if you 
rolled a red marble out of the box 
(T,).” In contrast to the above, this 
is the sort of situation in which success 
can be seen by S as largely a matter of 
chance. 

Under achievement-oriented condi- 
tions, card-sorting was introduced as 
a test of speed and the lottery box as 
a test of luck. In the relaxed situa- 
tion, card-sorting was introduced as 
a game played with cards and the 
lottery box as a marble game. 

The S was required to make his 


selection from each pair of candies in 
accordance with the dependent variable 
studied. For attainment attractiveness, 
the question was: “Now if you were 
to get one of these, which one wouid 
you feel most pleased about getting? 
Which one do you wish you could get 


the most?” For choice potential, the 
question was: “Which one would you 
actually choose to try to get . . .?” 
The S was not, however, required to 
act upon his choice. The Ss were also 
asked to give a reason for each selec- 
tion made. 

Using an extended ,? analysis (Sut- 
cliffe, 1957), it was possible to com- 
pare the proportion of times a candy 
was selected when it was easy to get 
as against when it was difficult to get 
for each dependent variable over the 
different situational conditions. 

Later all Ss were tested individually 
under actual choice conditions with the 
same pair of candies being used 
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throughout. Instructions were as fol- 
lows: “I’m going to let you actually 
try to get one of these today. . . 

Which one are you actually going to 
choose to try to get ...?” It was thus 
possible to compare an S’s selection 


‘from this pair in the first or verbal 


situation with his choice in the second 
or actual situation, other conditions 
remaining the same. A binomial test 
was used to evaluate the significance 
of changes. 


RESULTS AND IMPLICATIONS 


In general, the results, which are 
presented with the statistical analysis 
in detail elsewhere (Feather, in press), 
confirm both hypotheses. Tables 2 and 
3 will serve to indicate the basic type 
of data analyzed for Hypotheses 1 and 
2. Table 2 presents results bearing 
upon Hypothesis 1 for Candy C. 

Table 3 presents results bearing upon 
Hypothesis 2 for Candy C. 

Subject to the scope of this investi- 
gation, the major results may be sum- 
marized as follows: 


1. Where attainment attractiveness 
is the dependent variable there is, for 
all situational conditions combined, a 
significant decrease in the proportion 
of + selections for each of the goal 
objects as success becomes subjectively 
more likely (i.e., less of a tendency 
to wish to get the candy, as it be- 
comes easier to get). This supports 
Hypothesis 1. 

2. Where choice potential is the de- 
pendent variable there is, for all situa- 
tional conditions combined, a significant 
increase in the proportion of + selec- 
tions for each of the goal objects as 
success becomes subjectively more 
likely (i.e, more of a tendency to 
choose to get the candy, as it becomes 
easier to get). This supports Hy- 
pothesis 2. 

3. These results are in turn related 
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TABLE 2 


FREQUENCIES OF SELECTION (+) AND NONSELECTION (—) OF CANDy C 
FOR ALL EXPERIMENTAL ConpDITIONS (HYPOTHESIS 1) 


Condition 





Ego, Achievement, T> 
Ego, Achievement, 7; 








Ego, Relaxed, 72 
Ego, Relaxed, 7; 
Chance, Achievement, 72 
Chance, Achievement, 7; 


Chance, Relaxed, T; 
Chance, Relaxed, 7; 





Selected (+) 


25 
27 


185 


Choices 


Not Selected (—) 


199 





Note.—Table 2 is to be read as follows: In the ego-related, achievement-oriented situation Candy C is selected 


5 times and rejected 43 times in the 48 pairs in which its attainment depends upon satisfying the performance 
requirement 7: (sorting the cards within 46 or 47 sec.) and when attainment attractiveness is the dependent variable. 


to situational context, differences in 
relationships between situations being 
generally in line with prediction. Thus, 
for example, the decrease in the pro- 
portion of + selections for each of the 


goal objects, with increase in success 
probability when attainment attractive- 
ness is the dependent variable, is greater 
under achievement-oriented conditions 
than under relaxed conditions, and 


TABLE 3 


FREQUENCIES OF SELECTION (+) AND NONSELECTION (—) OF CANDy C 
FOR ALL EXPERIMENTAL CONDITIONS (HYPOTHESIS 2) 


Choices 


Not Selected (—) 


Condition 
Selected (+) 


17 

31 

38 

12 
23 
31 


Ego, Achievement, 72 
Ego, Achievement, 7; 


Ego, Relaxed, T, 
Ego, Relaxed, 7; 


Achievement, T> 
Achievement, 7; 


Chance, 
Chance, 





Chance, Relaxed, 72 | 
Chance, Relaxed, 7; 


Totals 384 


Note.—Table 3 is to be read as follows: In the ego-related, achievement-oriented situation Candy C is selected 
17 times and rejected 31 times in the 48 pairs in which its attainment depends upon satisfying performance require- 
ment 72 (sorting the cards within 46 or 47 sec.) and when choice potential is the dependent variable. 
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greater for the ego-related situation 
than for the chance-related situation. 
However, it is interesting to note that 
when the frequency data bearing on 
Hypothesis | are considered separately 
for the chance-related, relaxed situa- 
tion alone, there is little evidence for 
an inverse relationship between at- 
tainment attractiveness and _ success 
probability; i.e., it appears that the 
independence assumption might be 
justified here. Further, under achieve- 
ment-oriented conditions, the relation- 
ship between choice potential and 
success probability swings to inverse; 
i.e., there is an increase in the propor- 
tion of + choices of a candy with de- 
crease in success probability. It appears 
that achievement values are _partic- 
ularly important factors for both wish- 
ful and committed choice under these 
testlike conditions.* 

4. Subjects, in giving their reasons 
for selection, indicate. the importance 
for them of the attractiveness of the 
object, achievement values, and the 
constraint of success probability as 
factors affecting their decisions in the 
different situations. The reasons given 
are in agreement with the assumptions 
involve! in the hypotheses. For ex- 
ample, wishing to get the difficult is 
most often explained in terms of 
“wanting to do well,” etc., ie, by 
reference to achievement values, while 


choosing to get the easy is generally 
explained in terms of the probability 
factor, e.g., “You've got more chance 


of getting it.” 

5. The constraining effect of success 
probability on choice behavior in a 
commitment situation becomes partic- 


8 This particular result is of course sub- 
ject to the goal objects used in this in- 
vestigation. For goal objects of high value 
one might expect less of a tendency to 
choose the difficult under achievement- 
oriented conditions, since the loss attendant 
upon failure is greater. 
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ularly apparent where the choice is 
actual, i.e., where the person is, in fact, 
required to act upon his choice. Situa- 
tions can vary in the degree to which 
they imply commitment; an actual 
situation seems to show to best ad- 
vantage the role of success probability 
as a constraint on choice behavior. 

These results appear to have the 
following implications with respect to 
the role of subjective probability in 
decision under uncertainty : 


1. It is suggested that it is important 
to define clearly the meaning of success 
for a person in a decision situation 
where alternatives of different sub- 
jective probabilities are presented. This 
study has indicated that achievement 
values related to difficulty level may 
have an effect on the decision, and 
the evidence supports a fairly general 
inverse relationship between attain- 
ment attractiveness and success prob- 
ability. This is consistent with the 
inverse relationship assumed by Lewin 
et al. between positive valence of 
success and subjective probability, and 
with Atkinson’s assumption of an in- 
verse relationship between incentive 
value of achievement and subjective 
probability. It does not agree, how- 
ever, with the independence assump- 
tions of Rotter, Edwards, and Coombs 
and Beardslee. It snould be noted that 
both the Lewin et al. and Atkinson 
models are related to the level-of- 
aspiration type of situation where 
achievement values might be expected 
to play an important role. In contrast, 
decision-theoretical models have, to 
date, been mainly concerned with 
chance-related situations which may 
be so structured as to make achieve- 
ment values related to difficulty rela- 
tively unimportant, since personal 
endeavor cannot effect the external 
random event on which the outcome 


depends. Situations in which achieve- 
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ment or nonachievement of a goal may 
have personal relevance are, in the 
language of decision theory, cases of 
uncertainty rather than risk. These 
constitute an important class of situa- 
tions which decision theory will ulti- 
mately have to consider; they pose 
complex and difficult issues requiring 
detailed analyses and research. It is 
to be hoped that in time it will be 
possible to relate decision in these 
situations to sophisticated and rigorous 
mathematical models. Recently Dréze 
(1958) has attempted to extend de- 
cision theory in this direction in a 
theoretical analysis of individual de- 


cision making under partially con- 


trollable uncertainty. 

It should be pointed out, however, 
that the results of the present study 
suggest that the independence assump- 
tion may in fact be an oversimplifica- 
tion even for chance-related situations 
(cf. results in Table 2 for chance- 
related, achievement-oriented condi- 


tions), and Atkinson makes the same 
point when he argues (1957, pp. 370- 
371) that incentive values may general- 
ize to gambling situations in which 
winning is really not contingent upon 


one’s own skill and competence. It is 
also possible that some tasks used 
in decision studies, while objectively 
chance-related, may be seen by S as 
involving an element of skill (e.g., the 
pinball apparatus used by Edwards 
{1953]), and, further, that achieve- 
ment values related to difficulty might 
generalize to them on the basis of past 
experience. We would therefore ques- 
tion the reasonableness of an inde- 
pendence assumption in some of these 
studies. As we have noted previously, 
it would be quite legitimate to assume 
independence between utility and sub- 
jective probability and then see where 
the decision model leads with respect 
to agreement of logical prediction and 
observation. But surely a more com- 


161 


prehensive model would carefully con- 
sider the conditions under which an 
independence assumption may or may 
not be justified and would present the 
theoretical rationale and criteria for 
arriving at the judgment of whether 
to make the assumption or not. 

2. It is suggested that it is important 
to consider the way in which the 
decision is structured, particularly the 
degree to which it involves commit- 
ment. The results have shown im- 
portant differences in relationships 
involving subjective probability, ac- 
cording to whether or not a committed 
choice or a wishful choice is studied. 
There is further support for this from 
level-of-aspiration studies (Festinger, 
1942a; Irwin & Mintzer, 1942) which 
have indicated that the type of question 
asked can affect the response. 

3. Finally, it is suggested that it is 
important to study decision for dif- 
ferent situational contexts. The results 
have shown that there are differences 
for ego-related versus chance-related 
situations, and for achievement-oriented 
versus relaxed situations. Thus, for 
example, the results indicate that the 
direct relationship between choice po- 
tential and success probability which 
occurs under relaxed conditions swings 
to inverse in the achievement-oriented 
situation ; i.e., in this type of situation, 
committed choice tends to be in line 
with the S’s wishes. We have con- 
sidered these differences in terms of 
situational effects on achievement val- 
ues, but there is a further possibility to 
consider here, namely, a possible situa- 
tional effect on subjective probability 
which would affect the decision. Under 
achievement-oriented conditions, for 
example, there may be a tendency to 
overestimate probabilities. Lewin et al. 
write as follows: “. . . the various parts 
of the life-space are an interdependent 
field the expectancy or reality 
level of the psychological future is also 
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affected by the wish and fear (ir- 
reality) level of the psychological 
future” (1944, p. 367). Related to this 
are investigations by Marks (1951), 
Irwin (1953), Crandall, Solomon, and 
Kellaway (1955), and Worell (1956) 
which have studied whether stated ex- 
pectations are influenced by the value 
of anticipated events. Atkinson (1957) 
discusses the possible biasing effect of 
achievement motive and motive to 
avoid failure, on subjective proba- 
bilities. 

Further, it is possible that a person's 
attitude towards probability might vary 
across ego-related and chance-related 
situations. It might happen, for ex- 
ample, that an individual tends to 
judge probability as more “depend- 
able” in the former type of situation. 
Phares (1957) has found that a chance 
situation produces smaller expectancy 
changes than a skill situation, since in 
a chance situation scores may provide 
little basis for generalization to future 
trials. Goodnow (1955) has shown 
that the task set is an important con- 
dition in her studies of probability 
matching, “all-or-none’” behavior in 
predicting occurring more frequently 
in a gambling task than in a task 
presented as a problem to be solved. 
All of these studies indicate the im- 
portance of considering the relation- 
ship of decision to different situational 
contexts and suggest that the basis for 
these relationships may be complex. 

The above discussion underlines the 
complexity of the decision process and 
is consistent with the general emphasis 
in this paper on the need to consider 
the context of past experience as an 
important influence. Decisions made 
now are to some extent continuous 
with those made previously, and the 
recognition and analysis of this back- 
ground may lead to a better under- 
standing of the role of subjective 
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probability in decision under uncer- 
tainty. 


SUMMARY 


This paper is concerned with the 
way in which the concept of subjective 
probability has been incorporated into 
five approaches which relate to decision 
under uncertainty, viz. the analysis of 
level of aspiration behavior by Lewin 
et al., Tolman’s principles of perform- 
ance, Rotter’s fundamental equation 
in his social learning theory, the Ed- 
wards SEU model in decision theory, 
and Atkinson’s risk-taking model. These 
approaches are shown to be similar 
with respect to the concepts employed 
and the equations advanced. A dis- 
crepancy is noted in the relationship of 
valence, reinforcement value, and util- 
ity to subjective probability. 

In an attempt to clarify this relation- 
ship, the concepts of attainment attrac- 
tiveness, choice potential, and sucess 
probability are defined. Attainment 
attractiveness is defined in terms of a 
wishful choice relating to attainment 
in a situation free from commitment ; 
choice potential is defined by a choice 
in a situation where there is implied 
commitment. Success probability re- 
fers to the probability held by the 
person concerning successful attain- 
ment. In terms of these concepts, 
two hypotheses are advanced. As- 
sumptions involved in these hypotheses 
emphasize the effect on decision of past 
learning experiences, particularly in 
wishful choice and committed choice 
situations, and the influence of rela- 
tively common cultural achievement 
values related to success probability, 
which are also in part a function of 
situational context. It is predicted that 
attainment attractiveness should tend 
to be inversely related to success prob- 
ability and that choice potential should 
tend to be directly related to success 
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probability. The hypotheses also con- 
sider differences in these relationships 
for ego-related as against chance-re- 
lated situations, and achievement-ori- 
ented as against relaxed situations. An 
experimental study is outlined whose 
results generally support these hy- 
potheses. 

Some implications of this study 
for decision under uncertainty are 
considered: (a) the importance of con- 
sidering achievement values as possible 
factors in the decision, (b) the need 
to consider the way in which the 
decision is structured (whether it in- 
volves a statement of wishes in the 
absence of commitment or a choice 
where commitment is implied or ac- 
tual), and (c) the importance of study- 
ing decision behavior in different types 
of situation, in line with the assumed 
variation in achievement values for 


different situations and the possible 
effect of situational contexts on judg- 
ments of probability. 
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Persons do not exist; there are only 
male persons and female persons— 
biologically, sociologically, and _ psy- 
chologically. This is a fact which, in 
everyday life, is as evident and im- 
portant to the Australian aborigine as 
it is to the professional psychologist. 
The psychologist, however, often ig- 
nores this while acting in his pro- 
fessional capacity—especially when de- 
signing experiments or developing 
theoretical systems. Nevertheless, there 
is no human identity uncomplicated 
by sexual identity. Personality evolves 
as either masculine or feminine, or as 
some combination of the two. 

Despite the obvious importance of 
the area of sexual identity for under- 
standing personality, there has been 
very limited progress in theory of 
sexual identity since the formulations 
of Sigmund Freud. 

The purpose of this paper is to 
advance a theoretical explanation of 
the nature and origins of psychological 
sexual identity, which will use a more 
contemporary language than other 
theory in this area and will achieve 
better integration with modern methods 
and knowledge. It relates to modern 
trends of psychological thinking in 
its emphasis upon interactional inter- 
personal relations, the self, and what 
is presently being called “person per- 
ception.” 


Theory in Sexual Identity 


It does not seem necessary to review 
here the various theories of “psycho- 
sexual development” and sexual iden- 
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tity;* however, a few comments will 
be appropriate. 

Modern psychology is in debt to 
Sigmund Freud for his forceful asser- 
tion that there was, despite what one 
might like to believe, something of a 
sexual nature in the parent-child re- 
lationship. Also, he saw implications 
in this relationship which were of 
importance in explaining the evolution 
in the child, and later in the adult, of 
personality characteristics and _ dis- 
orders. 

This driving, formative force that 
he saw in operation was not restricted 
to the ignorant, weak, or “wicked” 
persons, but seemed present in the 
history of the development of every 
person. Freud then faced the task of 
explaining the causes of this sexual, 
and in his day reprehensible, relation- 
ship. If there was something sexual 
going on between parent and _ child, 
the child had to be responsible for it. 
Likewise, if every child had these 
“base” desires, the forces behind their 
origin had to be beyond the control 
of either parent or child. The most 
suitable explanation available to Freud 
at that time was that what he saw in 
operation was an inborn or basically 
instinctual phenomenon. By proposing 
the theory of inborn infantile sexuality 
and the Oedipus situation, he opened 
the door to further investigation into 
the way in which sexual urges modify 
and are modified by individual person- 
alities and societies. 

1For a review of different theoretical 


views of sexual identity and development, 


see Blum (1953) and Mullahy (1948). 
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Today, many clinical practitioners 
take as their theoretical orientation the 
Freudian theories of “infantile sexu- 
ality,” “Oedipus complex,” and “stages 
of psychosexual development,” either 
in their original form or in some 
reformulation (Freu., 1938). This 
may seem surprising in view of ad- 
vances made in personality theory since 
Freud, particularly those made by the 
“social-psychological” theorists. Freud’s 
thinking, although it forms the basis 
for so much of modern clinical prac- 
tice, is only one source to which 
clinicians may turn for theoretical 
support. 

The work of the cultural anthro- 
pologists, notably Margaret Mead 
(1935, 1949), has exerted a great 
modifying effect. Further modifica- 
tion has been brought about by the 
“neo-Freudians,” specially Erich 
Fromm (1941) and Karen Horney 
(1937). The net effect of these con- 


tributions was a shift in emphasis from 


the inner determinants important in 
the genesis of personality to the socio- 
cultural or outer determinants. 

More recently, in the writings of 
Carl Rogers (1951), George A. Kelly 
(1955), and Harry S. Sullivan (1953), 
the emphasis has begun to swing back 
toward a position somewhere between 
these viewpoints, drawing on both, 
yet adding new meaning. This is 
the emphasis upon interactional inter- 
personal relations and the “self” as 
useful explanatory concepts. 

Despite their many merits, these post- 
Freudian contributions have not found 
their way with ease into the clinical 
setting. They have not provided a 
means of talking and thinking about 
those aspects of personality which are 
so important in problems of mental 
health—sexual interaction and sexual 
identity. This has left us with the 
Freudian concepts as often the most 
practical clinical tools. They have 
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been modified, but age is beginning to 
show on many of them. It is hoped 
that the present approach will take 
the first steps toward providing some 
newer, more useful concepts iri the 
area of sexual interaction and sexual 
identity. 


Importance of Sexual Identity and Its 
Discrimination 


Most subhuman mammals seem 
capable from birth or seem quickly to 
learn ways of discriminating one sex 
from another within their species. The 
cues to which they respond are varied, 
but probably most often involve olfac- 
tory and visual perceptual patterns. 
It is probable that the man animal 
in its earlier evolutionary stages also 
relied heavily on such, rather fixed, 
cues for information as to the gross 
sexual characteristics of another. 

For modern man, however, much 
more information than odor or ap- 
pearance is required for comprehen- 
sive discrimination of human maleness 
or femaleness. Human sexual identity 
is vastly more complex than that of 
subhuman animals—it does not emerge 
exclusively from biological origins, and 
thus it cannot be discriminated on the 
basis of biological information alone. 
It is necessary, for example, to know 
of another not only that he is male, 
but also what sort of maleness he 
possesses. 

Close interpersonal relations gener- 
ally involve the interaction of only two 
persons. For this intimate type of 
interaction to be meaningful, each per- 
son must “identify” the other in certain 
areas, so that each may respond ap- 
propriately to the stimulus the other 
presents. Probably the most important 
area for which meaning is sought is 
that of sexual identity. Unless fairly 
accurate sexual discrimination is ac- 
complished, interpersonal interaction is 
likely to be fraught with difficulty and 
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anxiety. An individual’s social ad- 
justment, as well as perpetuation of 
the species, depends upon accurate 
discrimination of the sexual identity 
of others. 


SEXUAL IDENTITY 
Total Sexual Identity 


Although terms such as “identifica- 
tion” and sexual “role” have often been 
defined, the definition of “‘sexual iden- 
tity” has been neglected. 

As used here, sexual identity refers 
to the pattern of positions on the bio- 
logical, sociological, and psychological 
continua of the maleness-femaleness 
dimension which characterizes an in- 
dividual in relation to others of his 
sociocultural milieu. This is total 
sexual identity, and is, therefore, rather 
unwieldy as a concept. We will need 


to analyze it into several major com- 
ponents. 
Description of an individual’s sexual 


identity requires statements covering 
at least three important factors: a 
statement of biological sexual identity. 
a statement of sociological sexual 
identity, and a statement of psycho- 
logical sexual identity. 

By biological sexual identity (this 
shall be called sexual biomode) is 
meant the characteristics of heredity 
and organic structure and function 
which distinguish the biologically male 
from the biologically female. Such 
organic features as the primary and 
secondary sex characteristics and the 
endocrine functions are probably most 
important here. 

Sociological sexual identity (or sex- 
ual sociomode) applies to such things 
as gross behavior, dress, interests, 
attitudes, social standards of beauty 
and strength, and some _ personality 
characteristics, which when taken to- 


gether constitute what a particular 
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society contributes to the concepts of 
maleness and femaleness. 

Psychological sexual identity (or 
sexual psychomode ) is meant to include 
characteristic ways of perceiving one’s 
sexual interactions with others who 
are identified as being of the same or 
of opposite sexual identity. 

The separation of total sexual iden- 
tity into the three “modes” is done for 
clarity in discussion and economy in 
theoretical organization and does not 
imply clear-cut types or independent 
operation of these variables. The 
modalities of male and female char- 
acteristics are, without doubt, com- 
plexly interrelated in any person’s 
sexual identity. ‘ 

The use here of the suffix “mode” 
intends a meaning similar to its statis- 
tical use as “most typical” or “most 
frequently occurring.” The terms bio- 
mode, sociomode, and psychomode may 
be used to refer to what is typical for 
an individual, for the population, or 
for both. For example, if it is stated 
that a biomodally and sociomodally 
male person has inappropriate identity 
in sexual psychomode, this means that 
his typical. psychological identity is 
different from that typically occurring 
among males, but that physically and 
in social ways he is appropriately male. 
A person’s identity may be inappro- 
priate in éne, two, or in all three 
modes. 

It is felt that these three new terms 
will aid in avoiding the confusion 
which, in the past, has plagued the use 
of such blanketing terms as “‘identifica- 
tion,” “psychosexual role,” “masculine 
(or feminine) identity,” and others 
even less precise in meaning. 


Psychological Sexual Identity 
Description of an individual’s sexual 


psychomode requires statements cover- 
ing at least two important factors: a 





168 


statement indicating the individual’s 
characteristic ways of perceiving his 
interactions with persons of the same 
sex; and a statement indicating the 
individual’s characteristic ways of per- 
ceiving his interactions with persons 
of the opposite sex. 

Here it is meant that there are 
relatively enduring patterns of sexually 
differentiated expectations, largely out 
of awareness, which a person carries 
into his interpersonal interactions, and 
that we must specify the nature of 
these expectations for each sex re- 
spectively. If, for example, we know 
that a male characteristically sees his 
interactions with other males as being 
quite sexual in nature—that is, if he 
sees himself as appropriate for the 
sexual attentions of other males and 
sees other males as appropriate for 
his sexual attentions—this does not 
necessarily mean that, conversely, he 
will see females as inappropriate for 
sexual interaction. We need to know 
sexual identity in relation to whom. 

In the present formulations, the 
emphasis will be on that part of the 


personality which the writer has called 
psychomodal sexual identity. The theo- 
retical proposals will apply mainly to 


individual interactions and more or 
less exclude the contributing factors 
on the biological or broader sociolog- 
ical levels.? Further limitations will 
be that this formulation will deal with 
“normal” rather than pathological or 
deviant trends in psychomodal sexual 
growth, and that idiosyncratic aspects 
of sexual identity will be excluded from 


our present concern. 


2 Margaret Mead, in Male and Female 
(1949), gives careful attention to the effects 
of sociocultural influences upon sexual iden- 
tity. Family group influences are evaluated 
by Talcott Parsons and Robert Bales in 
Family: Socialization and Interaction Proc- 
ess (1955). 
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THEORY OF SEXUAL IDENTITY 


The following postulates are ad- 
vanced as the preliminary statements 
of a theory of the origins of psycholog- 
ical. sexual identity. Admittedly, they 
are speculative, but it is hoped that 
they will prove useful in describing and 
possibly in understanding sexual iden- 
tity. : 

Postulate 1. The sex drive in hu- 
mans derives originally from biophys- 
ical phenomena which the individual 
is equipped to experience. 

By this is meant simply that sex 
need originally occurs in tissues re- 
lated to sexual functions and spurs 
the individual to action. This “spur- 
ring” has as its goal the reduction of 
tension and satisfaction of the need. 
The resulting behavior may or may not 
accomplish this goal. 

Postulate 2. In humans, reduction 
of tension and resultant satisfaction 
of the sexual need may normally be 
accomplished in a variety of ways. 

Here it is assumed that there are, 
to all practical purposes, neither specific 
sexual actions (motor response pat- 
terns) nor specific sexual objects 
(perceptual response patterns) that in 
any organically predetermined way be- 
come part of the response repertory 
of the developing human. Remote 
biological cues, though they undoubt- 
edly exist in humans, seem to be of 
little consequence in the discrimina- 
tion of persons appropriate for sexual 
interaction, and in the acquisition of 
ways of achieving sexual satisfaction. 

Postulate 3. Patterns of perceptual 
and motor response which are ap- 
propriate for satisfaction of the sexual 
need, and which are appropriate for 
psychomodal sexual identity, come to 
exist in the individual through the proc- 
ess of learning. 

This theory of the processes involved 
in the determination of the psycholog- 
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ical aspects of sexual identity assumes 
the occurrence of relatively enduring 
modification of the individual as a 
result of experience, and that this 
modification determines both the man- 
ner in which sexual satisfaction is 
achieved and the nature of psychomodal 
sexual identity. 

At this point we shall have to 
abandon the topic of sexual satisfac- 
tion. The variety of sexually satisfying 
behavior which has been demonstrated 
to exist among apparently normal 
persons suggests that such sexual be- 
havior and sexual identity are not 
closely interdependent. A discussion 
of sexual satisfaction is apart from our 
present aims and its inclusion would 
clutter our view of sexual identity. 

Postulate 4. Psychomodal sexual 
identity is acquired as a result of inter- 
personal interaction. 

The ability to respond to oneself 
as an object appropriate for sexually 
differentiated response from others and 
the ability to respond to others dif- 
ferentially as to sex are acquired as a 
direct result of having experienced the 
response made to one, by at least one 
other individual. 

Postulate 5. The earliest and the 
most important elements which are 
part of the unique self are those which 
derive out of the modalities of male- 
ness and femaleness. 

Aside from the facts that it is living, 
human, and helpless, the next most 
important observation that parents can 
make about an infant that will give 
them a basis for meaningful response 
to it, is that it is either male or 
female. Maleness-femaleness is the 
nearest thing to a dichotomy that man 
can discern in animate nature—and 
dichotomies are so satisfying. 

When a child is born, parents are 
quick to reify its sex by adding mean- 
ing to the clues nature has provided. 
Colors, clothing, toys, and name are 
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kept appropriate to the child’s sex. 
The one universal set of differential 
expectations which parents bring to 
the parent-child interaction is that 
which is based upon the sexual di- 
chotomy. For a child, this differential 
coloring of parental response provides 
the first major data for approximating 
his position as a unique personality. 
It is evident to him that there is some- 
thing that is uniquely his that is 
consistently influencing the responses 
others make to him. 

It would seem that if we could de- 
scribe the character of the parents’ 
interpretation of the sexual dichotomy 
to the child, we would be far better able 
to predict that child’s future sexual 
identity. Perhaps we would also do a 
better job of predicting the nature of 
many of his interpersonal interactions, 
both sexual and otherwise. We would 
hope to know what is the meaning of 
maleness to him, and what is the mean- 
ing of femaleness, for it is into this 
framework that new human experi- 
ences are related such that the indi- 
vidual comes to have characteristic 
ways of seeing and of responding to 
others. Humans never simply interact ; 
they interact with males and with fe- 
males. 


SEXUAL INTERACTION 


Before going further, some defini- 
tions will be helpful. As used here, 
sexual interaction refers to those inter- 
actions in which maleness-femaleness is 
of central importance in shaping the 
interaction. In daily interpersonal re- 
lations, frequently the initial phase is 
largely a sexual interaction, and there- 
after such interactions may reappear 
in momentary or prolonged fashion. 

The term sexual interaction is a 
broad one. It subsumes many intricate 
behaviors, including those in which 
physical sexual need is satisfied. In 
the following discussion, however, the 
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emphasis will be on “social” sexual 
interactions which, although potentially 
capable of it, do not ordinarily lead to 
physical sexual satisfaction. Oppor- 
tunities for sexual interaction can occur 
most readily around emotional or phys- 
ical experiences, and thus they may be 
found coincident with such child tend- 
ing activities as feeding, bathing, elim- 
ination, punishment, and play. 

Although it can be said that all 
interpersonal experiences of a newborn 
infant are in a vague sense sexual inter- 
actions, there may be no male-female 
differentiation to them. At first she 
is not aware of the differentiation in 
the responses others make to him, nor 
does he respond in any sexually selec- 
tive manner. At that time there is 
merely an unselective sexual-emotional 
approach response on his part. With 
time, however, the character of these 
interactions may become differentiated 
into two general classes: prosexual 
perceptual response patterns and anti- 
sexual perceptual response patterns. 

By prosexual perceptual response is 
meant the characteristic perception of 
certain interpersonal situations as ap- 
propriate for sexual approach behavior. 

By antisexual perceptual response 
is meant the characteristic perception 
of certain interpersonal situations as 
appropriate for sexual avoidance be- 
havior. The term antisexual implies 
more than a mere lack of sexual ap- 
proach quality in a person’s relations 
with others—it implies the presence 
of perceptual operations which func- 
tion to counteract or avoid sexual 
approach responses which survive from 
the earlier undifferentiated sexual- 
emotional approach phase. Much but 
not all antisexual response will take 
the form of what is presently called 
hostility. In many instances, however, 
restrained interaction and “pseudo- 
hostile” responses denote the presence 
of antisexuality. 
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In addition to these two classes, it 
is expedient to mention a third: the 
confused percevtual response pattern. 
This will be used to refer to a person 
whose sexual interactions with others 
are characterized by ambiguity. 


THE NATURE OF APPROPRIATE 
SEXUAL IDENTITY 


The view of sexual interaction just 
presented provides a sexual approach 
pattern, a sexual avoidance pattern, and 
a sexual approach-avoidance conflict 
pattern. Prosexual perceptual response 
is appropriate with biomodally opposite 
sex individuals, whereas antisexuality 
is appropriate with biomodally same 
sex individuals. This is the sexual 
paradigm of nature. 

Postulate 6. It is a basic necessary 
(but not sufficient) condition for ap- 
propriate psychomodal sexual identity 
that a person must bring to his inter- 
actions with the biomodally opposite 
sex the expectation that there should 
be something prosexual in the nature 
of these interactions. 

Postulate 7. Conversely from Postu- 
late 6 and also necessary (but not 
sufficient ) for appropriate psychomodal 
sexual identity: a person must bring 
to his interactions with the biomodally 
same sex the expectation that there 
should be something antisexual in the 
nature of these interactions. 

The expectations mentioned in these 
postulates exist universally in human 
society as the general rule. Although 
they are necessary, taken individually, 
neither is sufficient for appropriate 
sexual identity. Also, in some cultures 


‘it is the males that must be aggressive, 


while in others it is the females—but 
these are aspects of the sexual socio- 
mode. Sociomodal characteristics may 
vary greatly from time to time and 
place to place; however, our assumed 


universal expectations should prevail. 
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As a corollary to Postulates 6 and 7 
we may say that, to the degree that 
there is lack or disturbance of the 
expectations stated under Postulates 
6 and 7, there will be inappropriate 
psychomodal sexual identity. Such 
difficulty could be due to either failure 
to acquire appropriate expectations or 
to the acquisition of expectations which 
are at a variance with what is ap- 
propriate. 

In order for a male, for example, 
to possess adequate psychomodal sex- 
ual identity, he must perceive biomod- 
ally female persons as potentially con- 
ducive to the satisfaction of certain 
needs which are predominantly sexual 
in nature. He should also view fe- 
males as persons who expect of him 
the very kind of expectations which he 
brings to interactions with them. Ad- 
equate psychomodal sexual identity 
implies the seeing of oneself as having 
prosexual valence for opposite sex 


persons and no such valence for same 
sex persons, and it implies the seeing 
of opposite sex persons as having pro- 
sexual valence for oneself, and same 
sex persons as not having such a 
valence. 


THE ORIGIN OF PSYCHOMODAL 
SEXUAL IDENTITY 


Base in Personality Theory 


How does an individual acquire the 
expectations of appropriate psycho- 
modal sexual identity? In order to 
answer this question, we must first 
establish a base in personality theory 
which will integrate with what we 
know about social behavior. The abil- 
ity to respond to oneself as male or 
as female should come about by the 
same basic processes by which one 
comes to have identity in the more 
general sense of becoming a person- 
ality, coming to have a “self.” 

The theoretical assumption which 
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we shall accept, and which is basic 
to much of what follows, is that a 
human comes to have a self—to experi- 
ence personal identity—only through 
interpersonal intercommunication, and 
by learning to call out in himself the 
same meanings which he calls out in 
others, through the use of symbols, 
gestures, and other means of com- 
munication, both conscious and un- 
conscious. We incorporate into our 
own newly forming personality pat- 
tern the meanings inherent in the com- 
munications of those around us, coming 
to see ourselves as others see us. Thus 
the “self” is largely a social product, 
dependent upon the process of com- 
munication for its development. Much 
that is called personality can be viewed 
as a result of the meanings and ex- 
pectations others bring to their inter- 
actions with us. Much of personality, 
then, is a result of “perceptual con- 
forming.” * 

Postulate 8. Psychomodal sexual 
identity comes about as a result of a 
process by which the child cc aes to 
perceive and respond to itself as it is 
first perceived and responded to by the 
significant figures in its early life.* 

This is the postulate that is basic to 
our theory, and it will bear elaboration. 
Calling on the previous postulates, it 
is possible to assert more clearly that 
it is not the child who brings to the 
parent-child interactions the com- 
plex of values and expectations related 


3 The theoretical views presented here 
are somewhat similar to those of H. S. 
Sullivan (1953), C. H. Cooley (1922), 
A. N. Whitehead (1929), and particularly 
G. H. Mead (1934). 

4Here and elsewhere in this paper, the 
term “significant figures” is intended to in- 
clude persons who are sufficiently close to 
the child for long enough time to be con- 
sidered parental equivalents; and other, 
usually older, persons who, although they 
do not take the place of parents, are never- 
theless present for sustained interaction. 
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to sexuality. Neither is the child able 
to identify the sex of parent figures, 
much less to respond to them differ- 
entially as to sex. Another way of 
stating this postulate would be to say 
that the parent “projects” psychomodal 
sexual identity into the child—the male 
parent projecting maleness into male 
children and femaleness into female 
children, and the female parent pro- 
jecting femaleness into female children 
and maleness into male children. In 
addition, the parent will contribute 
something of his own by projecting 
distortions, personalized interpreta- 
tions, and other unique perceptions 
which have become part of his con- 
ception of what is appropriate for male 
with male, male with female, or female 
with female interaction. These parental 
perceptual response patterns occur 
largely outside of awareness. 

From the first time a mother looks 
at her male baby she knows that he 
is male and her responses will, in many 
subtle ways, communicate to him that 
this is how she sees him. The tone 
of her voice, the way in which she 
handles him, the special prolonged 
interest in his developing genitalia, and 
countless other responses communicate 
to the male child that his mother is 
interested in him in a special sort of 
way. Later he will learn that she is 
interested in him as she is interested 
in others who are like him in one very 
important manner—they are biomod- 
ally male. 

A mother brings to her male child 
all the complex of sexual responses 
which she has learned. The child in 
turn responds to the mother in a very 
free, emotionally uninhibited manner. 
The child may bring some “instinctual” 
sexual response to the parent-child 
relationship, but the parent brings a 
prosexual interest which has been re- 
peatedly frustrated and heightened by 


social values, taboos, and other socially 
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contributed sex values which have not 
yet affected the child. 

As a male child matures, he is 
responded to by others, some of whom 
are similar to mother and some of 
whom are different and respond to 
him differently. From the ones similar 
to mother, he gets recurring patterns 
of response that are, in many important 
ways, like that of the mother. From 
a different sort of figure in his hazy 
little world, he begins to get response 
patterns which are very unlike those 
of the mother. From these, the males, 
he gets responses which, in some vague 
way, tell him that he is one who will 
be in competition with them—that they 
view him as inappropriate for the kind 
of emotional treatment that the mother 
provides. Thus it is that the male 
child learns the expectations which the 
two major classes of adult figures have 
for him. He learns to expect of 
mother, and thereafter of other fe- 
males: a flirtatiousness, a seductivity, 
a teasing sort of approach and with- 
drawal that says in unspoken language 
that prosexual interaction is appro- 
priate here. He learns to expect of 
father, and thereafter of other males: 
a rivalry, a measure of hostility, a 
curtailment of mutual emotional inter- 
action that lets him know that some- 
thing almost the opposite of prosexual 
interaction is appropriate here. 

The generalizations which have been 
made in the above discussion are very 
useful ones for a child to make and 
are necessary for our purposes in ex- 
planation. It might appear that when 
the parental role requires discipline, 
control, and maintenance of the incest 
taboo, it tends to contradict these 
generalizations. In keeping with the 
present approach, even physical dis- 
cipline is normally accomplished dif- 
ferentially in relation to sexual identity, 
and it may even provide an especially 
fine opportunity for differential paren- 
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tal response—either during or follow- 
ing a disciplinary interaction. 

The incest taboo may be maintained 
by the setting of limits beyond which 
prosexual interactions may not go. 
By gentle rebuffing, a normal mother 
may tell her son that intense prosexual 
interaction is not appropriate now and 
with her, without irrevocably damaging 
his prosexual expectations concerning 
females. 

For a female child, there is little 
difference in the way sexual meaning 
is conveyed. In the case of a daughter, 
it is the father who responds seduc- 
tively. The mother lets her daughter 
know that prosexual interaction is in- 
appropriate between females and that 
she views the daughter as a miniature 
rival for the attentions of males. 

The fact that the female child is at 
first intimately associated with the 
mother in a need satisfying relation- 
ship does not seem to pose a serious 
problem for her psychomodal sexual 
identity. From the very first, the mother 
has been aware that this is a little fe- 
male and that prosexual interest in her 
is inappropriate. Also, this little fe- 
male is physically similar to the mother, 
and therefore not likely to call forth 
the special interest in the sexual ap- 
paratus and sexual function that the 
mother has for a male child. Despite 
the fact that the mother is satisfying 
certain of the daughter’s needs, she 
is able to make it clear that there is 
little that is prosexual in this relation- 
ship. It is just that discrimination of 
the sexually seductive ones may come 
later for the female than for the male 
child, depending upon how early a 
father begins to engage in close inter- 
action with a daughter. 

Perhaps it will serve the purpose of 
clarity and emphasis to point out two 


implications which arise in relation to 
Postulates 6, 7, and 8. 
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I. A certain optimum of seductive 
behavior on the part of the opposite sex 
parent in interaction with the child is 
necessary for appropriate psychomodal 
sexual identity to occur. 

II. A certain optimum of hostile 
and rivalrous behavior on the part 
of the parent of the same sex in inter- 
action with the child is necessary for 
appropriate psychomodal sexual iden- 
tity to occur. 


VARIATION IN PsyYCHOMODAL 
SEXUAL IDENTITY 


Psychomodal sexual identity can 
vary from what is biomodally ap- 
propriate as a result of several con- 
ditions: insufficient contact with a 
parent or parents whose psychomodal 
sexual identity is appropriate; phys- 
ically the child fails to call out dif- 
ferential parental response ; and contact 
with a parent or parents whose psy- 
chomodal identity is in some manner 
inappropriate. 

The first condition could come about 
if a parent is absent either physically 
or psychologically from the family 
scene. 

It is important to note here that 
our theoretical plan allows for the 
total absence—physical or psycholog- 
ical—of one parent without disturbing 
the child’s psychomodal identity, pro- 
vided there is one appropriately iden- 
tified parent with whom the child 
experiences close interaction. One 
parent may supply sufficient differen- 
tial response to the child for appro- 
priate identity to occur. Even in a 
father’s absence, an appropriately iden- 
tified mother will respond to a boy “as 
if” he were a male and will expect him 
to treat her as a male would treat a 
female. When she and her son are 
together in the presence of other males 
she will expect of him some com- 
petition, hostility, and lack of sexuality 
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in his relations with the other males 
regardless of their ages. Her inter- 
pretative approval or disapproval of 
his play with other male children at 
home, or of incidents he recounts from 
peer relations when not at home, also 
serve to let him know what she expects 
of male with male interactions. Thus, 
a child may learn appropriate identity 
in sexual psychomode in the absence 
of a parent like himself. 

Most other theory in sexual identity 
differs from this approach in that it 
conceives that a child comes to “be” 
sexually as a result of identification 
with the parent of the same sex, and 
if this relation is disturbed or lacking, 
then psychological sexual identity is 
weakened or blocked. The term “‘iden- 


tification” used in that manner requires 
the presence of a model after whom 
the child can pattern his behavior. Be- 
havior in imitation of a model is im- 
portant ; however, its main contribution 
to sexual identity seems to be in the 


acquisition of appropriate identity in 
sexual sociomode. 

The second condition, that of lack of 
sexual stimulus value on the part of 
the child, can result from such bio- 
modal factors as lack of physical vigor, 
gross deviation in physiognomy, or in- 
capacitation of the child due to mental 
or physical factors. It is possible for 
only one or for both parents to be 
affected by conditions such as these. 

Although lack of sexual stimulus 
value on the part of the child can 
cause difficulties in sexual identity, the 
presence of too intense sexual stimuli 
emanating from the child, or projected 
into the child, can be just as detri- 
mental to sexual adjustment. This 
situation might result in “over-iden- 
tity” as a sexual being. 

The third condition which can result 
in inappropriate psychomodal sexual 
identity—contact with a parent whose 
identity is inappropriate—can best be 
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understood by examining the possible 
combinations of parental response and 
by describing the resulting types of 
psychomodal sexual identity. We shall 
assume that, in the following descrip- 
tions, there are no unusual biomodal 
or sociomodal circumstances which 
could infuence sexual identity. 


Examples of Psychomodal Sexual 
Identity 


By using the three general classes 
of sexual perceptual response, we may 
hypothesize nine characteristic pat- 
terns of parental response, and thus 
nine types of psychomodal sexual iden- 
tity in relation to male and female 
figures. Table 1 illustrates the possible 
types of male identity. The letters P, 
A, and C designate prosexual, antisex- 
ual, and conj«:ed perceptual response, 
either from the parent or to another 
figure. A Type I male, for example, 
is provided by his father with anti- 
sexual (A) expectations which he 
carries into interaction with other male 
figures. His mother provides him 
with prosexual (P) expectations con- 
cerning interactions with females. 

The variety of male identities that 
can occur range from the most appro- 
priate—that in which sexual biomode 
and psychomode are parallel (Type 
1)—to the least appropriate—that in 
which psychomodal sexual identity is 
inverted in relation to biomode (Type 
IX). In the latter case we may hy- 
pothesize the true psychomodal invert, 
and, because approach-avoidance con- 
fusion is absent, this type may char- 
acterize the rare psychologically “ad- 
justed” homosexual. 

Between these two types we may 
hypothesize others in which there is 
bilateral prosexuality, bilateral anti- 
sexuality, bilateral confusion, or some 
combination involving confusion. A 
male of Type II, for example, would 
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have appropriate identity in relation 
to males, but would experience con- 
fusion in relation to females. He may 
be at ease in interaction with males 
but quite anxious in interaction with 
females. The kind of maleness he 
possesses is different from that found 
in Type III, but the degree of inap- 
propriateness is similar. 

Types of resultant feminine identity 
may be described similarly; however, 
the relations involved would be re- 
versed. 

The examples illustrated suggest that 
a number of predictions are possible, 
provided we are able to describe the 
psychomodal sexual identity of the 
parents. Postdiction of parental iden- 
tity may be possible if we can determine 
the character of a person’s perceptual 
responses to male and female figures. 

Contact with others who are psy- 
chomodally unlike the parents may 
decrease the accuracy of predictions 
somewhat. However, it seems reason- 
able to assume that the early years of 
close interaction with parent figures 
largely determine the expectations of 
sexual psychomode and that these ex- 
pectations dictate the selection of per- 
sons for close interaction. Peers who 
are very divergent in psychomodal 
expectations probably exclude each 
other from close interactions because 
such interaction would be chaotic or 
threatening. 

It should be clear that the types of 
identity we have illustrated do not 
describe degrees of “homosexuality”— 
they refer to inner psychological sex- 
ual identity only. Overt homosexual 
sex experience does not imply inappro- 
priate psychomodal sexual identity any 
more than overt heterosexual sex ex- 
perience implies appropriate identity. 

In the theoretical description pre- 
sented in this paper, one can see a 
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EXAMPLES OF MALE IDENTITY IN 
SEXUAL PsYCHOMODE 
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rather different approach to under- 
standing sexual inversion than that 
proposed by psychoanalytic theory, and 
it is believed a more predictive one. 
Fenichel (1945) says of homosexuality, 
“The homosexual man identifies him- 
self with his frustrating mother in one 
particular respect: like her he loves 
men” (p. 331). In keeping with the 
present approach, it is proposed that 
the mother of such an inverted male 
might not love men and might com- 
municate to her son that prosexual 
interaction with females is inappro- 
priate. 

More recently, Erikson (1950) has 
indicated an orientation which again 
reflects a prominent difference. Erik- 
son states that the “utopia” of develop- 
mental stages, “in a woman, is that 
ability to partake in and identify with 
the male’s procreative role, which 
makes woman an understanding com- 
panion and a firm guide of sons” (pp. 
88-89). The present theory suggests 
that the understanding companionship 
and firm guidance of sons should be a 
paternal contribution and that a mother 
such as Erikson proposes could easily 
supply the son with inappropriate ex- 
pectations regarding women.° 


5 Marked differences between the present 
approach and that of psychoanalytic theory 
will be discussed fully in a subsequent 
publication, and the theory will be extended 
and applied to problems of hostility and 
guilt. 
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BIOMODE AND SOCIOMODE 


Any of the “types” of psycho- 
modal sexual identity mentioned can 
occur in relation to any combination 
of biomodal and sociomodal identity. 
For example, a woman may be em- 
ployed in a profession where “man- 
nish” behavior and dress are desirable, 
if not necessary. Despite this inap- 
propriate sociomodal sexual identity, 
she may still be quite feminine psy- 
chologically, in sexual psychomode, 
and physically, in sexual biomode. In 
like manner, many biomodally deviant 
males may possess appropriate socio- 
modal and psychomodal sexual identity. 

We may speculate that the three sex- 
ual modes occasionally interact so as 
to modify one another. A male who 
deviates greatly from appropriate bio- 
mode and sociomode, whatever the 
causes, may with time come to develop 
inappropriate psychomodal identity. 
Also, a male who is deviant in psy- 
chomode and sociomode may with time 
develop deviations in sexual biomode, 
such as alteratic 1 in endocrine function 
and the accoupanying changes in 
secondary sex characteristics. 


APPLICATIONS 

It is beyond the scope of the present 
paper to make extensive suggestions 
as to how the theory may be applied; 
however, several applications and im- 
plications deserve mention. 

The present approach may provide 
for earlier and more accurate diagnosis 
of disturbance in psychomodal sexual 
identity. Conventional projective tests 
might be used in such diagnosis, or 
special instruments may be devised to 
measure a child’s characteristic per- 
ception of males and of females. 

Once the nature and degree of in- 
appropriateness are determined, it may 
be possible to provide corrective ex- 
perience so as to bring about reorgan- 


ization of perceptual response to self 
and to others. An implication here 
is that, in therapy of problems of sex- 
ual identity, the kind of psychomodal 
identity possessed by the therapist may 
be a more important factor than what 
is talked about or how much “insight” 
is gained. 

Along lines of psychopathology, one 
might examine the possible relation of 
certain disorders to certain kinds of 
psychomodal sexual identity. 


SUMMARY 


In this paper an attempt has been 
made to construct a theoretical formu- 
lation which will be helpful in under- 
standing and describing the nature and 
origins of sexual identity. The ap- 
proach taken is an interactional and 
interpersonal one. 

In the beginning it was indicated 
that sexual identity can best be under- 
stood if it is analyzed into three major 
components: the sexual biomode, the 
sexual sociomode, and the sexual psy- 
chomode. 

It was asserted that to be a person, 
to have a self, implies the presence of 
maleness or femaleness—perhaps even 
depends ‘upon it. 

A person’s inner or psychomodal 
sexual identity is held to come about 
as a result of a person’s learning to 
call out in himself the same response 
that he calls out in the significant other 
persons in his early life. Because of 
the sexual dichotomy, he calls out either 
prosexual or antisexual responses in 
ach parental figure. 

Emphasis was placed upon the part 
that both parental figures play in re- 
sponding differentially to the child in 
terms of sexual identity. The child 
then carries this differential of expecta- 
tion ‘into his interactions with others 
in later life. 

It was indicated that different kinds 
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as well as different degrees of psy- 
chomodal sexual identity are possible, 
and that we must describe the nature 
of a person’s sexual identity in relation 


to males and in relation to females 


separately. 
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THAT CONFOUNDED SYSTEM PERFORMANCE 
MEASURE—A DEMONSTRATION 


F. V. TAYLOR AND H. P. BIRMINGHAM 
U. S. Naval Research Laboratory 


Human-operated aircraft, ships, con- 
trol centers, and many other operator- 
controlled military and commercial de- 
vices are examples of man-machine 
systems. So, also, are many laboratory 
psychomotor tests where men aim, 
track, toss balls, throw darts, or oper- 
ate with some other type of physical 
equipment to achieve performance 
scores. 

Engineering psychologists and others 
are becoming increasingly interested in 
system performance per se. This in- 
terest has, in part, arisen from the fre- 
quent need to evaluate man-machine 
systems with a view to making them 
more effective, either through better 
selection and training of the operators 
or as a result of design modifications 
of the nonhuman portions of the sys- 
tem. The practical involvement of psy- 
chologists with systems has also led 
some of them to a concern with sys- 
tems theory as, more or less, distinct 
from psychological theory. Both of 
these interests have brought about the 
development and use of criteria which 
reflect the performance of the total 
system in contrast with that of the 
individual components. Such measures 
are proving to be most valuable when 
the over-all man-machine complex is 
the object of study. 

However, system performance is 
sometimes also used as a direct meas- 
ure of the behavior of the man himself. 
For example, it is a common practice 
to assess the performance of a human 
tracker in terms of tracking scores, 
which are sensitive not only to the 
subject’s behavior, but to that of all 
other portions of the system as well. 


Likewise, the number of hits made on 
a target are often taken as the sub- 
ject’s score, although such a measure 
reflects the physical and dynamic prop- 
erties of whatever is thrown or fired 
and any other equipment used in the 
process. 

When a system measure is used de- 
liberately as an index of human per- 
formance with full knowledge of the 
extent to which the dependent variable 
is confounded, the practice is certainly 
justified. Psychologists are, by no 
means, strangers to complex variables, 
nor are they unaware of means of deal- 
ing with them. However, a danger 
does exist that in some circumstances 
the confounding will not be recognized 
or, when noted, that the extent to 
which the confounding can distort re- 
sults will not be appreciated. For this 
reason, it was felt that a demonstration 
might be in order to illustrate just 
how deceptive it could be to infer the 
behavioral properties of any one com- 
ponent—human or mechanical—from 
the performance of the total system. 

An analogue computer study was, 
therefore, run off by the authors in 
which the tracking performance of 
three ““man”-machine systems was com- 
pared, using an amplifier—and always 
the same amplifier—in the place of the 
man. The choice of this particular 
electronic component to replace the 
human was dictated entirely by con- 
venience and not by any idea that the 
man was, in fact, an amplifier or that 
he would necessarily act like one in the 
systems simulated in the computer 
demonstration. Since, in this analogue 
study, the specific behavioral charac- 
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teristics of the human were not a point 
at issue, it was only necessary to chose 
a tracking element, the “behavioral” 
properties of which were completely 
under control. 

The three dynamic configurations 
chosen for comparison were selected 
because they could all be stabilized by 
a simple amplifier, as long as there 
was no time delay present. They con- 
sisted of (a) position control (system 
output always proportional to the out-~ 
put of the tracking amplifier), (5) 
velocity control (system output veloc- 
ity always proportional to tracking am- 
plifier output), and (c) quickened vel- 
ocity control (same as b, but with the 
gain of the velocity term increased, and 
with the addition that the output of the 
amplifier was fed back and added to 
its input) (Birmingham & Taylor, 
1954). Computer diagrams of the 
are shown in 


three configurations 
Fig. 1. 
Other than the nature of the dy- 


namic configurations, the only inde- 
pendent variable in the test was the 
gain setting of the amplifier which took 
the place of the man in all three sys- 
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Fic. 1. Computer diagram of the three 
simulated systems (Amplifier M represents 
the robot man). 
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Fic. 2. Performance of the three systems 
as a function of the gain of the “man” 
(Linear ordinate). 


tems. The same eight values of gain, 
composing a geometric series extend- 
ing from 1 to 128, were employed with 
each of the three configurations. The 
tracking input was a 3-cycle per minute 
sine wave. Each system score was 
obtained by integrating the actual 
tracking error over a 30-second run. 

The results of the demonstration are 
shown in Fig. 2. In viewing the 
curves, it is instructive to consider 
them in the context of actual psycho- 
logical experiments. First of all, con- 
sider the data shown in Fig. 2 as hav- 
ing been obtained in a study of motor 
skill learning. To do this, it is only 
necessary to imagine that the three 
curves represent the performance of 
different tracking systems when oper- 
ated by human subjects instead of a 
single robot, and that the values on the 
abscissa represent successive periods of 
practice instead of increasing amplifier 
gain settings. 

Had these results come out of a 
psychological laboratory—and they are 
indeed similar to what is actually ob- 
tained in studies comparing quickened 
with other types of tracking systems 
(Holland & Henson, 1956)—it might 
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well be concluded that the subjects’ 
performance improved most with the 
velocity system, next most with the 
position control device, and least with 
quickening. One might even go fur- 
ther and attribute these results to the 
different degrees of difficulty of the 
tracking tasks with which the subjects 
were confronted. Thus, it might be 
inferred that because the operator’s 
task with the quickened system was 
far simpler than with the other two, 
less was learned with quickening be- 
cause there was less to learn. Finally, 
if one were a learning theorist, the fact 
that the velocity control curve was 
slightly sigmoidal, whereas the others 
were not, might suggest the conclusion 
that the velocity tracking skill differed 
intrinsically from the other two per- 
ceptual-motor performances. 

But the demonstration 
viewed in still other contexts. 


may be 
By 


imagining the curves mirror-imaged 
through being plotted with the abscissa 


scale reversed, fatigue or vigilance re- 
sults reminiscent of those reported by 
Garvey (1957) are simulated. Al- 
though Garvey himself did not do so, 
such system error plots might plausibly 
be interpreted as indicating that the 
trackers with the quickened system 
were less fatigued or more vigilant 
than those operating the other systems. 

Or again, reinterpreting the abscissa 
values as degrees or variety of stress, 
one might be tempted to conclude that 
the performance of trackers using posi- 
tion or velocity control was more sub- 
ject to disruption than was that of 
subjects working with a quickened 
system. 

Of course, the point of the study is 
that all such conclusions may be quite 
wrong. The demonstration makes it 
very clear that the behavior of a system 
component in the position often occu- 
pied by a human subject cannot always 
be directly inferred from the perform- 
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ance of the over-all system. In the 
present case, the three very dissimilar 
performance curves all arose from ex- 
actly the same “behavioral” changes in 
the robot man. The amplifier acted in 
the same way in each system. It 
“learned,” “fatigued,” o: altered under 
“stress” by exactly the same amount in 
all three dynamic configurations. 

And if such can be true in this dem- 
onstration, it could also occur in the 
psychological laboratory where human 
subjects serve in tracking experiments 
and in other varieties of psychomotor 
tests. If different man-machine sys- 
tems produce different performance 
curves, the latter may be attributable, 
in whole or in part, to dissimilarities 
in the manner in which the systems 
translate and transform the subjects’ 
behavior, rather than to differences in 
the human behavior itself. 

The discrepancy between system 
scores and human behavior which may 
enter when the man operates through 
some kind of a mechanism may arise 
from three causes. First, the dynamics 
introduce an arbitrary scale factor 
which will vary with different dynamic 
configurations. The same behavior on 
the part of a subject may result in a 
system score of 100 with one set of 
dynamics and a score of 200, 1,000, 50, 
or any other value in another system 
arrangement. Second, scale range may 
vary from system to system. In some 
man-machine complexes the sensitivity 
of the system scores to changes in hu- 
man performance will be high; in 
others it will be low—so low, in fact, 
that system performance may be al- 
most completely insensitive to changes 
in the behavior of the operator. 
Finally, the configuration of the system 
may introduce nonlinearities into the 
relationship between the subjects’ be- 
havior and the performance of the 
system. 

These nonlinearities, arising as they 
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do within the dynamic configuration of 
the system, are to be distinguished from 
those intrinsic to certain types of scor- 
ing devices (Bahrick, Fitts, & Briggs, 
1957). Although the latter may pro- 
duce the same distortions as those dis- 
cussed here, it is important to recog- 
nize that the nonlinearities issuing 
from transactions within a system are 
often unavoidable, since they can result 
from combinations of completely linear 
components. In the demonstration de- 
scribed here, for example, all of the 
electronic elements, including the scor- 
ing system, were entirely linear 
throughout the ranges employed. 

The effects of scale factor, scale 
range, and nonlinearity may be seen 
in Fig. 3. This graph is a logarithmic 
plot of the data in Fig. 2. The veloc- 
ity and position curves differ from one 
another chiefly in scale factor, since 
they are nearly identical in range 
(slope) and in the manner in which 
they depart from linearity at the low 
gain end (degree and direction of cur- 
vature). However, the quickened ve- 
locity curve differs from the other two 
in all three ways; all values are much 
lower, the range of scores is much com- 
pressed, especially at the higher gains, 
and nonlinearity between the gain of 
the tracking amplifier and measured 
system error is pronounced and oppo- 
site in inflection to the other two 
curves. 

The conclusion which emerges from 
these considerations is that both cross- 
system and within-system studies are 
hazardous if the object is to use man- 
machine system performance as a psy- 
chological dependent variable. Only if 
the transformations contributed by the 
physical dynamics of the system are 
known and, when necessary, compen- 
sated for in the analysis, can system 
performance be taken as a_veridical 
indicant of the behavior of the man. 
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Fic. 3. Performance of the three systems 
as a function of the gain of the “man” 
(Logarithmic ordinate). 


It is probable that, up to the present, 
criterion artifacts of the type demon- 
strated here have acted chiefly in a 
negative fashion to cause confusion and 
to water down psychological research 
findings, rather than to introduce 
positive misconceptions. Undoubtedly, 
some of the conflicting results of motor 
skill experiments on learning, fatigue, 
vigilance, and response to stress are 
due to the fact that subjects in different 
experiments were encapsulated in sys- 
tems with different scale properties. 
Also, the identification through factor 
analysis of fundamental motor skill 
components is most certainly hampered 
by the necessity of using a _hetero- 
geneous collection of what are, actually, 
human _per- 
It is considerably less likely 


system scores tO assess 
formance. 
that the utilization of system measures 
as indicants of human behavior has yet 


produced a spurious skill factor or 
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many false positive leads in the learn- 
ing, fatigue, or vigilance areas of 
research. 

However, if the type of confounding 
here demonstrated has, in the past, 
acted more in the nature of research 
“noise” rather than to produce “false 
signals,” there is no guarantee that it 
will always continue to do so. When, 
in the future, psychomotor theory be- 
comes sufficiently sophisticated to en- 
tertain more hypotheses containing 
quantitative predictions, precise meas- 
ures will be required and the distor- 
tions of human response trends pro- 
duced by all criterion artifacts may 
become positively and seriously mis- 
leading. Then, it will be most essen- 
tial to appreciate fully the contamina- 
tion inherent in system measures and 
to overcome it in “reading through” 
these measures to the man. 


SUMMARY 


An analogue computer demonstra- 
tion is described wherein the perform- 
ance of three different “man”-machine 
systems are compared, using an ampli- 
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fier in the place of the human subject. 
Although the “behavior” of the robot 
man was made to change in exactly 
the same way in all three system con- 
figurations, the system performance 
curves were all very different. This 
shows clearly that the behavior of a 
system element cannot always be in- 
ferred directly from the performance of 
a system of which the element is a part. 
The reasons for this are analyzed and 
the moral of the demonstration for the 
study of human motor skills is pointed 
out. 
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The ability to reconcile apparently 
contradictory facts is the main claim 
that can be put in urging the adoption 
of a new concept. It has already been 
shown how the concept of “range of 
cue utilization” can account for the 
different degrees of continuity of learn- 
ing and for the different amounts of 
latent learning that have been observed 
by various workers (Bruner, Matter, 
& Papanek, 1955). The present paper 
will attempt to show that a generaliza- 
tion based on this concept can be used 
to reconcile some of the evidence in 
the recurrent controversy (Bindra, 
1955; Duffy, 1948; Leeper, 1948; 
Smith, 1958) concerning emotion and 
the organization of behavior. It is 
proposed that emotional arousal acts 
consistently to reduce the range of 
cues that an organism uses, and that 
the reduction in range of cue utiliza- 
tion influences action in ways that are 
either organizing or disorganizing, de- 
pending on the behavior concerned. 

Recent interest in the range of cue 
utilization appears to be due to Davis 
(1948), but it was Bahrick, Fitts, and 
Rankin (1952) who brought it under 
deliberate experimental scrutiny, and 
perhaps Bartlett (1950, 1951) who 
first used the term “range” in dis- 
cussing the idea. Tolman (1948) and 
Bruner, Matter, and Papanek (1955) 
have treated the concept with reference 
to breadth of learning. The latter 
paper provides the most extensive re- 
view of pertinent studies on both rats 
and humans. Callaway and co-workers 
(1953, 1958) and Combs and Taylor 
(1952) have introduced similar ideas. 

The range of cue utilization is said 


~ 


to have shrunk when the use of periph- 
eral (occasionally or partially relevant) 
cues has been reduced, although the 
use of central and immediately relevant 
cues has been maintained (Bahrick 
et al., 1952; Bursill, 1958; Davis, 1948; 
Easterbrook, 1953). Such a change is 
associated with improvement of central 
performance or with maintenance of 
proficiency under stress. The range 
of cue utilization is said to have fallen 
when the amount of incidental learning 
has been reduced although task learn- 
ing has remained constant or been im- 
proved (Aborn, 1953; Bahrick, 1954; 
Bruner et al., 1955; Johnson, 1952; 
Kohn, 1954; Silverman, 1954; Silver- 
man & Blitz, 1956). In general, the 
range of cue utilization is the total 
number of environmental cues in any 
situation that an organism observes, 
maintains an orientation towards, re- 
sponds to, or associates with a response. 

In each of the experiments alluded 
to in the preceding definition, shrink- 
age or reduction in the range of cue 
utilization was found to have been as- 
sociated with an in drive. 
Accordingly, it is an empirically de- 
rived generalization that, when the 
direction of behavior is constant,’ in- 
crease in drive is associated with a 
reduction in the range of cue use. This 


increase 


1 This condition is required by the facts 
of the defining experiments. Readers of 
conflict theory will note that it restricts 
the discussion to those competitions be- 
tween stimuli which do not produce stable 
equilibria (Miller, 1944). The condition 
does not beg the question unless the term 
“emotion” be construed as what occurs with 
vacillation. 
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paper is devoted to the expansion and 
exploration of this generalization. 
The term “drive,” as used in the 
preceding paragraph and throughout 
the paper, refers to a dimension of 
emotional arousal or general covert 
excitement, the innate response to a 
state of biological deprivation or nox- 
ious stimulation, which underlies or 
occurs simultaneously with overt.action 
and affects its strength and course. 
This emotional arousal is greater in 
neurotic than in normal subjects, 
greater than usual in subjects under 
stress or threat or in frustration, and 
in general greater in animals that have 
been “motivated” by any of the usual 
deprivations, noxious stimulations, or 
other incentives than it is in un- 
motivated or resting animals of the 
same species. This appears to be es- 
sentially the position Duffy has urged 
(1948), and bears close similarities to 
that Spence and co-workers have 


adopted (e.g., Spence, Farber, & Mc- 


Fann, 1956). 


DrIvE AND MOTIVATIONAL 
CONCENTRATION 


When improvement of central per- 
formance occurs concomitantly with 
impairment in effectiveness of periph- 
eral response, as in the experiments 
cited to define reduction in the range 
of cue utilization, one may think of 
terms like “concentration,” “focusing,” 
or “sharpening” of action. In each of 
the defining experiments such “con- 
centration” occurred in association 
with increased drive. Thus, in Bruner, 
Matter, and Papanek’s experiment 
(1955), when 36-hr. and 12-hr. food- 
deprived rats were given equal pre- 
training on a problem with correlated 
cues and then trained to use enly the 
less obvious of these cues, the hungriest 
animals showed the least benefit from 
the pretraining. They had made fewer 
observing responses and presumedly 
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therefore had made better use of the 
plainest cue for the food reward. John- 
son (1952) had earlier found that the 
amount of latent learning displayed 
depended inversely on the strength of 
(thirst) drive used in the initial train- 
ing period. Cues that were not re- 
quired to gain the reward used in 
pretraining were evidently not used 
by the animals with the greater need 
for that reward. Such concentration 
is usually attributed to motivation, but 
whether the effect of added drive was 
“organizing” or “disturbing” depends 
on whether the initial or the subsequent 
problem is regarded as the task. 

The phenomenon of motivational 
concentration is apparent also in stud- 
ies of human learning (Aborn, 1953; 
Bahrick, 1954; Kohn, 1954; Silver- 
man, 1954; Silverman & Blitz, 1956) 
and of perceptual-motor performance 
(Bahrick et al., 1952; Bursill, 1958; 
Davis, 1948; Easterbrook, 1953). It 
is illustrated nicely by the Bahrick, 
Fitts, and Rankin experiment (1954). 
The central task was continuous track- 
ing. In addition to this task, subjects 
were required to report the occurrence 
of occasional lights on the periphery 
of the display and to respond to the 
occasional deflection of a needle on a 
peripheral dial. Two conditions of 
motivation were used. When motiva- 
tion for the central task was pre- 
sumedly high as a result of the offer 
of bonuses for high tracking scores, 
tracking proficiency was superior to 
that in the low motivation condition 
—a familiar effect. The interesting 
finding was that proficiency at the 
peripheral tasks was inferior under 
high motivation, despite the fact that 
they too were more rewarded. As 
motivation to do well was increased, 
the range of cue utilization was re- 
duced to the central, to the exclusion 
of the peripheral, cues. The benefits 
attributable to motivation were ob- 
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tained on the central task at the cost 
of proficiency on the broader (central 
+ peripheral) task. The effect of 
added drive cannot be described un- 
equivocally as either facilitation or dis- 
ruption, but it can certainly be de- 
scribed as a reduction in the range of 
cue utilization. 

An almost identical result has been 
reported by Bursill (1958). In this 
experiment the subjects were required 
to keep one pointer superimposed upon 
another which moved from side to side 
across a dial. The peripheral task 
was to respond (by pressing appro- 
priate keys) to the occasional illumina- 
tion of one of six lights that were 
arranged in a semicircle between ex- 
tremes 80° on either side of the central 
point in the display. Two different 
air temperatures were provided, one 
of 60-70° F. and another of 95—-105° F. 
Bursill reports that peripheral signals 
at greater eccentric angles had a higher 
in the 
hotter condition. He describes the 
event as a “funneling” of the field of 
awareness and argues that central at- 
tentional processes are involved in it 
because the phenomenon does not occur 
when the perceptual load on the central 
task is reduced. Here again profi- 
ciency on the narrower task was 
associated with impairment on_ the 
broader, while the range of cue utiliza- 
tion was reduced. 

Funneling or focusing is the subject 
of hypotheses and investigation by at 
least two other teams of investigators. 
Callaway and co-workers (1953, 1958) 
believe that the attentive field tends to 
become narrower in emotion or under 
the influence of increased activity in 
the brain stem reticular formation. 
One of their experiments will be de- 
scribed below. Combs and Taylor 
(1952) make their similar hypothesis 
more specific. Perception of threat 
to the self is expected to reduce the 


probability of being missed 
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perceptive field to the area of the 
perceived threat. Their experiment 
has conjunctive value for the present 
discussion because it concerns the re- 
lation between range of cue utilization 
(or breadth of perceptive field) and 
proficiency in serial tasks. 


Cue UTILIZATION IN SERIAL TASKS 


Combs and Taylor reasoned that 
proficiency in a task like the coding 
subtest of the Terman AA Intelligence 
Scale would be reduced by a reduction 
of the perceptive field. They accord- 
ingly composed lists of neutral and 
“threatening” statements to be encoded, 
the latter including, for example, an 
offensive remark about mother. Both 
errors and coding time were signifi- 
cantly greater for the threatening state- 
ments, and the authors interpreted 
this result as support for their hypo- 
thesis. However, it is not clear why 
proficiency in coding should be im- 
paired by a process that is alleged to 
produce perceptual concentration. 

One possible measure of extent of 
perceptive field is the “range of per- 
ceptual anticipation” which Bartlett 
(1950) has discussed. This range is 
the amount of perceptual material in 
a serial array between the point reached 
by perception and that reached by 
action in a_ serial perceptual-motor 
task. It is reflected in the “receptor- 
effector span,” which is  Bartlett’s 
general term for the various spans, 
such as eye-hand, ear-hand, eye-voice, 
and others discussed by Woodworth 
(1938) in the context of copy typing, 
telegraphic code reception, oral read- 
ing, and other serial tasks. An illus- 
trative and historic way of measuring 
such spans in oral reading is to inter- 
rupt the display and count the number 
of ensuing words that can be spoken 
(Quantz, 1897). This yields a measure 
of the amount of text between the 
point of “intake” and the point of 
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“output,” expressed in convenient units 
such as words or letters. 

The receptor-effector span certainly 
reflects the extent of utilization of 
task cues. However, it cannot be iden- 
tified with the total range until it is 
clear that no irrelevant cues are being 
employed at the same time. That is 
to say, only when the receptor-effector 
span can be regarded as the maximum 
for a given subject should it be inter- 
preted as an index of the range of cue 
utilization or of the breadth of the 
perceptive field. 

Psychological knowledge about the 
relation between the extent of the re- 
ceptor-effector span and skill began 
to be collected before the present cen- 
tury in pioneer studies into the skills 
of reading (Quantz, 1897), telegraphy, 
and even industrial assembly opera- 
tions (Woodworth, 1938). This work 
suggested that the span varies with the 
size of the response unit, increasing as 
skill progresses from the letter stage, 


for example, to the word stage and 
beyond. Despite its long history, how- 
ever, the determinants and functions 
of the receptor-effector span are still 


known only in a general way. Ac- 
cording to Woodworth’s discussion, it 
bears a direct relationship to the over- 
lap of stages in action, to the size of 
the working unit, and to the skill of 
the worker. Thus it can be regarded 
as an index of the number of relevant 
cues being utilized for overt action 
and for covert preparation of action 
at the same time. 

Woodworth’s inferential analysis of 
the receptor-effector span has been 
largely confirmed in recent experi- 
ments at Cambridge. In a tracing 
task, Poulton (1950) measured the 
reaction times for changes in direction 
of trace after different warning periods. 
He found that if the warning time 
were sufficiently long, the trace could 


be altered smoothly and with no 
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“block” or delay at the end of the 
first section of the trace. The “ad- 
vance” information enabled the sub- 
jects to prepare the new _ response 
while completing the old. This con- 
clusion was substantiated and extended 
by Leonard (1953). In other experi- 
ments, Poulton has shown the value 
of advance information in gaining pre- 
cision in rapid action (1956), the dis- 
advantage of an overload of advance 
information (1954), and the possible 
relationship between the optimum 
amount of advance information for a 
task and the size of the mnemonically 
convenient unit in that task (1958). 
Reviews of some of this work have 
been presented by both Bartlett (1950, 
1951) and Poulton (1957). It is now 
possible to state that, in general, and 
up to a point determined by the nature 
of the task, the effect of increased 
foreknowledge is that responses can 
be made in larger units so that inter- 
response delay times become covert, 
interresponse junctions are smoothed, 
net speed increases, precision improves, 
and the performance may be generally 
described as better integrated. 

While it is true that proficiency in 
some tasks is fairly closely and directly 
dependent on the extent of the re- 
ceptor-effector span, this is not the 
case for all tasks. On some operations, 
only a small amount of advance in- 
formation need be used for the prepara- 
tion of adequate response, and ad- 
ditional foreknowledge or forecast is 
a handicap (Gottsdanker, 1956; Poul- 
ton, 1954). In such operations the 
number of task-relevant cues which 
can be usefully employed is likely to 
leave some of the subject’s capacity 
unused. Such surplus capacity is ac- 
cordingly available for response to ir- 
relevant cues. Presumedly the task 
of continuous tracking in the experi- 
ment by Bahrick and co-workers, or 
in that by Bursill, was one of this type. 
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Tasks can be classified according to 
the complexity of the response they 
demand and the amount of advance 
information required for the prepara- 
tion of this response. The least de- 
manding tasks are those which require 
relatively little time and information 
for the adequate preparation of com- 
ponent responses. Long receptor-ef- 
fector spans or large ranges of cue 
utilization yield no benefit and may 
even handicap performance. At the 
other extreme are tasks on which pro- 
ficiency is recognized by the complexity 
of the response made. These most 
demanding tasks are nonrepetitive 
serial operations on which the most 
complex responses are the most highly 
rewarded. An example is the task of 
tracing complex mazes such as those 
in Porteus’ series of tests (1956). 
Between these two extremes are many 
other tasks in which excellent per- 
formance demands varying amounts of 
time and information for the prepara- 
These 


tion of adequate responses. 
tasks differ both in the length of the 
necessary receptor-effector span and 
in the degree to which this necessary 
span occupies the total capacity of the 


organism. The effect on. proficiency 
of reductions in the range of cue 
utilization would depend on the com- 
plexity, according to this scale, of the 
operation studied. 
UTILIZATION AND EMOTIONAL 
DISINTEGRATION 


CuE 


The benefit of increased receptor- 
effector spans in serial tasks is to 
permit integration of component re- 
sponses. Any degree of skill that de- 
pends on such integration will be re- 
duced—will suffer disintegration—if 
the receptor-effector span is reduced. 
Reversing the gains of integration, 
then, the effect of reducing receptor- 
effector spans ought to be to increase 
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the time required for the task, to 
allow the reappearance of interresponse 
delays (blocks), to destroy the smooth 
junction of elements of action, and in 
general to prevent attainment of the 
prescribed criteria of perfection such 
as proper emphasis in expressive oral 
reading.* Disintegration of this sort 
would be expected to ensue from the 
reduction in range of cue utilization by 
drive on those tasks in which the 
receptor-effector span approximated 
the total range, that is, on the most 
demanding tasks. 

The task of encoding words in psy- 
chological experiments may be re- 
garded as one of the most demanding 
tasks in the sense defined. Profi- 
ciency on it is directly related to the 
degree of integration achieved. The 
Combs and Taylor prediction can 
therefore be traced through in detail. 
Perception of threat raises drive level, 
reduces the range of cue utilization 
and the receptor-effector span, and so 
upsets the basis of integration. On 
Combs and Taylor’s assumption that 
encoding offensive statements provokes 
threat reactions, their finding that such 
expressions were encoded less effi- 
ciently than neutral expressions fur- 
ther buttresses the generalization that 
the range of cue use is reduced in 
emotion. The authors emphasized the 
important point that the threat pro- 
duced was a mild one. 


2 The span is described as a measure of 
range on the assumption that it represents 
a number of response-elements that coexist 
in different stages of development between 
intake of information and output of action, 
and which, in coexisting, facilitate their 
integration and the imposition of form or 
syntax onto response sequences. Lashley’s 
masterful discussion of the problem of serial 
order in action (1951) suggests that im- 
posed form or syntax itself reflects the use 
of additional cues. This assumption per- 
mits the treatment of form, order, and style 
as dependent upon a sufficient range of cue 
utilization. 
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The symptoms of disintegration on 
serial tasks have been reported to be 
more frequent in the performances of 
anxious subjects than control subjects 
in a number of other tasks that can be 
regarded as belonging to the “most 
demanding” category. These are: se- 
rial coding (Cohen, 1952; Katchmar, 
Ross, & Andrews, 1958; Lewinski, 
1945; Payne, in press), paced problem 
solving (Easterbrook, 1953; Kelly, 
1932), visible maze tracing (Foulds, 
1951; Karpeles, 1932; Porteus, 1956), 
tracking with preview (Clarke, 1955; 
Himmelweit, 1947), mirror drawing 
(Beier, 1951; Wechsler & Hartogs, 
1954; Wright, 1954), syntactic speech 
(Kelly, 1932; Luria, 1932), and, of 
course, the Luria association-motor 
task (Clarke, 1955; Luria, 1932). 


Since these effects could be produced 
by reduced receptor-effector spans, it 
may be that they too reflect the re- 
duction in range of cue utilization that 
is expected with emotion. 


The reading 
difficulties of emotional children may 
indicate the operation of the same 
process, in reverse as it were, the 
higher drive preventing rather than 
destroying the gains of integration 
(Bond & Fendrick, 1936; Carmichael 
& Dearborn, 1948; Graham, 1952). 
The memory span for digits is the 
receptor-effector span for the most 
demanding task that can be performed 
successfully in a series of increasing 
difficulty, when it is measured by the 
method familiar in intelligence testing. 
It is thus a measure of the range of 
cue utilization. If the disintegrated 
performance of emotional subjects on 
serial tasks were due to a_ reduced 
range of cue utilization as supposed, 
then that effect should be directly de- 
monstrable with this measure. Indeed, 
low scores in tests of “immediate 
memory” span by anxious subjects 
have been reported when anxiety was 
determined by questionnaire (Lucas, 


J. A. EASTERBROOK 


1952), induced by social (Lucas, 1952; 
Moldawsky & Moldawsky, 1952) or 
surgical threat (Wright, 1954), or 
chronic as neurosis (Clarke, 1955; 
Cohen, 1952; Lewinski, 1945). Such 
findings are sufficiently consistent to 
be regarded as pathonomic of anxiety 
(Hanfman, 1950; Payne, in press). 
The reduced digit span that has em- 
barrassed psychologists by its persist- 
ently empirical validity as a sign of 
anxiety accordingly finds a rationale 
in the abstraction from learning and 
psychomotor experiments that the 
range of cue utilization is reduced in 
emotion. And its validity supports 
that generalization. 

It is interested to note in passing 
that the modern measure of memory 
span was in fact devised to assess 
“span of prehension,” which appears 
to have been the prebehavioristic equiv- 
alent of the range of cue utilization 
(Jacobs, 1887). Its inventor’s ex- 
pressed intention was to measure “the 
power of the mind to take on” as 
distinct from “taking in” information. 


Cure UTILIZATION IN 
PERCEPTUAL TASKS 


When embarking on consideration of 
perceptual skill in a response-oriented 
discussion such as this, it is well to be 
clear about the meaning given to the 
term “cue” in the expression “cue 
utilization.” The writer believes it 
incorrect to speak of perception and 
response as if they were distinct proc- 
esses when it is evident that perception 
is an active event and when the very 
concept of response implies preceding 
perception. The correct unit accord- 
ing to this view is the use of a cue. 
A singular cue can be said to have 
been used when a related response has 
occurred. In multicue situations, a 
particular cue can be said to have been 
used if the ensuing response takes a 
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form which it normally takes when 
that cue is present and normally does 
not take in its absence. However, a 
many-cued display can be treated as 
a single cue or a number of cues, de- 
pending on the distinctions a subject 
makes within it. The subject’s be- 
havior reflects the number of distinc- 
tions made; the more discriminative 
is the behavior, the greater is the num- 
ber of cues that has been used. Except 
by introspection, neither discrimina- 
tive perception nor discriminative re- 
sponse can be alleged to have occurred 
in the absence of evidence of both. 

It has been suggested that the re- 
duction under stress in the range of 
cue utilization represents a shrinkage 
of the perceptive field (Bursill, 1958; 
Callaway & Thompson, 1953; Combs 
& Taylor, 1952; Davis, 1948). If this 
designation is valid, it ought to be 
possible to demonstrate the effect with 
tasks commonly described as percep- 
tual. In fact, Granger (1953) has 
mentioned nine clinical references to 
restriction of visual fields in anxiety. 
However, it would be expected that, 
in perceptual tasks as in other tasks, 
the effect of emotion on proficiency 
would depend on the number of cues 
needed for adequate performance of 
the task. The deleterious concomi- 
tants of increased drive would be ex- 
pected to appear only when the actual 
range of cue utilization fell below that 
required for the task. 

One means of constructing percep- 
tual tasks that will require the use of 
a large number of cues is to reduce the 
definition of the cues normally avail- 
able in relatively easy tasks, to disin- 
tegrate the cues, as it were. This might 
be done by reducing the physical dif- 
ferences between discriminanda, lower- 
ing illumination, reducing exposure 
time, physically cutting out some stim- 
uli with “reduction screens,” and so 
on. In such conditions, relative im- 
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pairment in» discrimination has been 
reported to arise from pre-parachuting 
anxiety (Basowitz, Persky, Korchin, 
& Grinker, 1955) and from threat- 
induced and manifest anxiety (Moffitt 
& Stagner, 1956). The persistent re- 
ports of impaired night vision among 
neurotics (Eysenck, 1948; Eysenck, 
Granger, & Brenglemann, 1957; Gran- 
ger, 1957; Slater & Slater, 1944) 
may also signify a reduction in cue 
utilization due to high drive. The 
somewhat equivocal demonstrations of 
increased stimulus generalization in 
emotion (Eriksen, 1954; Kamin, Bindra, 
Clark, & Waksberg, 1955 ; Rosenbaum : 
1953, 1954; Spence & Farber, 1954) 
seem to depend upon displays that 
provide indefinite cues and, of course, 
to reflect the principle under discus- 
sion. Broadhurst (1957; in press) has 
reviewed some of the evidence for the 
Yerkes-Dodson law that the optimum 
intensity of (drive) stimulus falls with 
increase in difficulty of discrimina- 
tion 


a conclusion originally stated in 
more general terms after an experi- 
ment on the behavior of mice escaping 
from shock through doors that differed 
from blinds in visual brightness (Yerkes 


& Dodson, 1908). In all of these 
cases the use of cues was impaired by 
increase in drive. 

Eysenck, Granger, and Brenglemann 
(1957) have reported a series of ex- 
periments on perceptual processes and 
mental illness, which culminated in a 
factor analysis. One of the factors 
they extracted showed considerable 
power for differentiating between nor- 
mal, neurotic, and psychotic groups 
as clinically defined. Three of the 
four defining tests for this factor were 
measures of speed and accuracy of 
recognition with impoverished  dis- 
plays. They were: (a) speed of 
recognition of content and depth in 
tachistoscopically exposed displays of 
a model human bust and a pair of 
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spectacles, (b) Snellen visual acuity 
(confirming a report by the Slaters, 
1944), and (c) a tachistoscopic letter 
recognition test. Neurotic and psy- 
chotic patients were slower in three- 
dimensional perception, made lower 
acuity scores and lower scores for 
recognizing briefly exposed letters, 
again showing reduced use of the cues 
presented. 

Relative increases in recognition 
duration thresholds with emotion have 
also been reported from experiments 
using pictures and clinical abnormality 
(Davis & Cullen, 1958), neutral and 
taboo words (Postman & Bruner, 
1948), visual form and test anxiety 
(Rockett, 1956), words and previously 
associated electro-shock (Eriksen & 
Browne, 1956; Rosen, 1954), and 
words and previously associated audi- 
tory annoyance (Hochberg & Brooks, 
1958). In these and other cases of 


so-called “perceptual defense,” it is 
presumed that the emotional reaction 


occurred before recognition was com- 
pleted and interfered with the subse- 
quent course of the perceptual process, 
an assumption for which Davies and 
Cullen (1958) have provided some 
evidence. 

Eysenck, Granger, and Brenglemann 
drew particular attention to the fact 
that the duration threshold for per- 
ception of the third dimension was 
among their most discriminative meas- 
ures. It is perhaps not coincidental, 
therefore, that it was for the purpose 
of explaining results attributed to loss 
of distance cues that Callaway and 
Thompson (1953) derived their “nar- 
rowed attention” form of the general- 
ization under discussion. When their 
subjects were required to hold one 
foot in a bucket of ice water, they 
overestimated the standard 
stimuli, by setting as equal to them 
distant stimuli larger than those se- 
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lected under control conditions. The 
investigators substantiated their belief 
that minimal cues to distance estima- 
tion had been lost by demonstrating 
a breakdown in ability to estimate dis- 
tance under similar conditions. 

Results partially comparable to those 
of Callaway and Thompson were found 
by Singer (1952), with the relative 
distances of variable and _ standard 
stimuli reversed. Singer’s standard 
stimuli were overestimated under three 
conditions: when meaningful as com- 
pared with meaningless symbols were 
drawn upon them, when the subjects 
were motivated to greater accuracy by 
being instructed to select the variable 
stimulus so that they could bet its 
size was equal to that of the standard 
rather than selecting one which merely 
looked the same, and when the sub- 
jects had been frustrated by fifteen 
minutes work on an insoluable concept- 
formation task with the experimenter 
feigning alarm and despondency at 
their performance. Again, Sanders 
and Pacht (1952) found that their 
neurotic and psychotic subjects made 
larger estimates of the sizes of standard 
stimuli than their normal subjects. Re- 
sults of the kind Callaway and Thomp- 
son set out to explain are not limited 
to their own experiment, though their 
finding that more distant cues tend to 
appear smaller under stress was not 
borne out by Singer’s work. It seems 
to be more generally true that the 
target stimulus, the one to be matched, 
becomes phenomenally larger in some 
circumstances. 

Klein (1957) found that errors in 
estimation of the sizes of experimental 
stimuli were increased in groups of 
thirsty as compared with control sub- 
jects. This result was independent of 
whether the stimuli bore need-related 
or need-neutral symbols. However, in 
contrast to the results mentioned above, 
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Klein found that some of the greater 
errors of his high drive subjects were 
underestimates. 

Klein’s results make it clear that 
if there is a common phenomenon 
associated with increased drive in the 
size-matching experiments cited, then 
that phenomenon is simply a change 
from normal in the apparent relative 
size of the stimuli being compared. 
This is, in fact, the sort of phenomenon 
which the Callaway and Thompson 
notion of narrowed attention under 
stress is prepared to explain. The 
emotional restriction of the attentive 
field would be supposed to operate in 
somewhat the way that a reduction 
screen operates in upsetting constancy 
effects (although it would not neces- 
sarily produce the identical charges in 
perception, because the percept would 
depend on the cues still employed). 

According to Jenkins (1957), who 
has written a comprehensive review on 
the matter, the evidence supports the 
belief that the size of valued objects is 
accentuated in perception, particularly 
when there is some degree of ambiguity 
or equivocality in the display. Con- 
ceivably, a necessary condition for the 
appearance of this phenomenon is a 
narrowing of attention, the emotional 
component being contributed in the 
evaluative response of the subject. Of 
course, a second factor would be needed 
to explain why a reduction in the use 
of some cues sometimes results in 
accentuation of the valued object. It 
will be remembered that Singer (1952) 
found that stimuli bearing meaningful 
symbols were accentuated in percep- 
tion and that this effect was exagger- 
ated by motivating instructions or 
frustration. Thus the meaningful char- 
acter of the valued object as a stimulus 
may contribute to the enhancement 
process. Perhaps it serves to arrest 
the narrowed attention, rendering the 
attended cue central and reducing the 
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comparison stimuli to the role of 
“ground.” In this connection, refer- 
ence must be made to the report by 
Dukes and Bevan (1952) on the judg- 
ment by children of the weight of jars 
containing candy and jars containing 
sand and sawdust. These writers found 
accentuation effects and reported that 
the accentuation effects were coupled 
with decreased variability of response. 

A final type of change in perceptual 
performance with increased drive is 
the greater recognition speed that is 
sometimes described as perceptual sen- 
sitization. An instance of this kind 
of effect is given by Engler and Free- 
man (1956), who studied the effects 
on visual recognition duration thresh- 
olds of instructional set and question- 
naire-assessed anxiety. In the absence 
of special instructions about the types 
of word stimuli to expect, the high 
“drive” subjects achieved lower dura- 
tion thresholds than did the low “drive” 
subjects. When this information was 
provided, it lowered the thresholds of 
the low drive subjects only. Drive ap- 
parently operated in lieu of set, facil- 
itating the recognition response. The 
functional equivalence of drive and 
set in this experiment supports the 
interpretation that drive increment here 
produced effects analogous to the con- 
centration or focusing phenomena de- 
scribed earlier. 

The literature on the effects of drive 
on perceptual proficiency is wide and 
apparently contradictory. As the ex- 
amples cited have indicated, drive 
increment sometimes facilitates and 
sometimes impairs performance. Both 
reduced and increased recognition dura- 
tion thresholds have been reported. 
Some cues are enchanced in extent 
or intensity (Gilchrist & Nesberg, 
1952), while others appear to diminish 
in phenomenal value. Now these re- 
sults are similar to the effects of emo- 
tion on proficiency in perceptual-motor 
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tasks which were described above. 
Whether the effect of emotion in those 
cases was to be classified as facilitative 
or disruptive depended solely upon 
what was taken to be the task. Tasks 
requiring the use of greater numbers 
of cues were disrupted, while tasks 
requiring the use of smaller numbers 
of cues were facilitated by drive in- 
crement. However, there was no dif- 
ficulty in describing the effects of drive 
increment in unconditional terminology 
as reductions in the range of cue 
utilization. It has been indicated that 
the diverse results in perception can 
be reconciled in the same manner. 
Both facilitative and disruptive effects 
can be regarded as resulting from re- 
ductions in the range of cue utilization. 

In the discussion of accentuation of 
perceived size, it was suggested that 
whether the size of an object would 
be underestimated or overestimated 
when drive was increased might de- 
pend on characteristics determining 
whether it would be central or periph- 
eral in perception. This proposition 
is a counterpart of the conclusion that 
whether the effect of emotion should 
be described as facilitative or disrup- 
tive depended upon whether the central 
or the central plus peripheral task 
was considered. There is a similarity 
between the way in which central tasks 
occupy an increasing proportion of the 
subject’s resources and the way in 
which figures are accentuated under 
high drive. Both events are contin- 
gent on the recession of marginal cues. 
And in both cases description of the 
conditional if it 
refers to this change in the number of 


event ceases to be 
cues employed. 


FACILITATION AND DISRUPTION 


Previous writers have contended 


that the criterion for distinguishing 


between motivational and emotional 
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events is proficiency of action. To the 
extent that an orectic event serves to 
organize a course of action, it has been 
agreed to be “motivational” (Leeper, 
1948; Smith, 1958). When it leads to 
disruption of a course of action, opin- 
ions differ as to whether it should be 
called “emotional” (Smith, 1958) or 
not (Leeper, 1948). Leeper assumed 
that disruption only occurs when two 
different organizing processes have 
come into conflict, so that it too is 
an organizing event. This is not true. 
Mere increase in general excitement 
can disrupt complex action sequences. 
At the same time, disruptive effects 
do seem to be restricted to the use of 
cues that are effectively or perceptively 
peripheral in some way. Thus, in- 
creased drive tends to interfere with 
the use of incidental cues, perhaps 
diminishing their phenomenal value 
and delaying reaction to them. Mean- 
while, however, it also tends to sharpen 
or concentrate action, and perhaps to 
enhance the phenomenal importance of 
central cues and to expedite reaction 
to them. The facts and their classifica- 
tion can be reconciled by avoiding use 
of terms like “organizing” and “dis- 
organizing,” and speaking of the nature 
of the central cues and the range of cue 
utilization instead. 

Accordingly, it is proposed that 
whether a course of action is facilitated 
or disrupted by emotion depends on 
its complexity and upon the range of 
cue utilization left to the actor in his 
emotion. 


Task complexity has been defined 


in terms of the number of cues that 
must be utilized simultaneously to 
achieve the type of behavior required 
by that task. Plainly those operations 
that were facilitated when the use of 
irrelevant cues was reduced—for in- 
stance, the tracking operation by the 
subjects of Bahrick et al., or that of 
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finding food in the initial runs by the 
rats of Bruner and co-workers—mnight 
have been impaired if the reduction 
had proceeded further so that relevant 
cues were also excluded. Continued 
reduction in the range of cue use would 
thus first improve and then impair 
proficiency. It would in fact produce 
just the sort of up and down relation 
between proficiency and drive that is 
familiar in connection with the names 
of Yerkes and Dodson (1908; and, 
e.g., Broadhurst, 1957; Courts, 1942; 
Shaw, 1956; Shore, 1958; Stennett, 
1957). Moreover, on the hypothesis 
that the range of cue utilization is 
reduced when drive rises, this analysis 
provides an explanation of this familiar 
effect. 

Regard the curvilinear relation be- 
tween drive and proficiency as the 
resultant of two functions: one in which 
proficiency is a function of the num- 
ber of cues in use, and one in which 
the number of cues in use is negatively 
dependent upon drive level. Assume 
now (a) that simultaneous use of task- 
relevant and task-irrelevant cues re- 
duces the effectiveness of response to 
some extent, and ()) that as_ the total 
number of cues in use is reduced, task- 
irrelevant cues are excluded before 
task-relevant cues. For any task, then, 
provided that initially a certain pro- 
portion of the cues in use are irrelevant 
cues (that the task demands something 
less than the total capacity of the 
organism), the reduction in range will 
reduce the proportion of irrelevant 


cues employed and so improve _per- 
When all 
have been excluded, however (so that 
now the task demands the total capac- 
ity of the subject), further reduction in 
the number of cues employed can only 


formance. irrelevant cues 


affect relevant cues, and _ proficiency 
will fall. 
these changes in range of cue use, they 


If drive increments produce 


193 


will also produce this succession of 
facilitation and impairment.* 

The effect of learning on the relation 
between drive and proficiency on this 
hypothesis would be complex. Some 
speculative proposals may be offered, 
however. In the first place, learning 
might be expected to reduce the num- 
ber of irrelevant cues in use (e.g., on 
a statistical theory [Estes, 1955]). 
Thus it would tend to produce the 
effects here ascribed to increased drive. 
Bruner, Matter, and Papanek (1955) 
have in fact reported that overlearning 
and high drive were alike in reducing 
the range of cue utilization in their 
experiments on breadth of learning by 
rats. A second effect of learning might 
be to increase the number of relevant 
cues in use, and consequently to raise 
proficiency further. The point of 
optimum proficiency on the continuum 
of cue utilization would then move 
toward the higher number of cues. 
That is to say, the optimum drive level 
would be reduced by such an effect. 


3A shorthand expression of this hypo- 
thetical relation between drive and proficiency 
can be constructed. In the expression P = 
1/0(C — f(R—C), the symbol P represents 
proficiency, with a maximum of 1 and a 
minimum of zero for each task, Q represents 
the number of cues that must be used 
simultaneously for adequate performance of 
the task, KR represents the total number of 
cues that are in fact used (the range), C 
is the number of task-relevant cues in use 
(ie, CSQ, CSR), and f(R—C) rep- 
resents the interference arising from con- 
current use of irrelevant cues. If C be 
assumed to increase with training, then the 
proficiency curve rises with training, and 
so does the range of cue use that is necessary 
to produce optimal proficiency. For any 
task, proficiency reaches a maximum when 
C=Q=R. To translate the equation to 
give a regression of P on drive, it is neces- 
sary merely to write an expression of the 
generalization that drive reduces range (e.g., 
R=kS/D, in which k is a constant less 
than D, and S is the maximum RF), and 
then to substitute for K in the expression 


of P. 
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This, in fact, was the result Courts 
(1942) found with practice in the re- 
lation between neuromuscular tension 
and proficiency in memorization. The 
third major effect of learning that 
might be expected is the one discussed 
by Miller (1956) as “coding.” Groups 
of cues may come to form larger per- 
ceptual units, attached to larger re- 
sponse units, so that the number of 
cues required for proficient perform- 
ance might fall. This would tend to 
produce a relation between practice and 
optimum drive level opposite to that 
found by Courts. In tasks in which 
larger perceptual units emerge after 
practice, the optimum drive ought to 
undulate about a downward trend with 
practice. 


Cue UTILIZATION AND INFORMATION 
TRANSFER 


The range of cue utilization has 
been treated as if it were equivalent to 
the amount of information in use at 
any one time. In fact, under certain 
circumstances there is a formal relation 
between the range of cue utilization 
and the measure of total information 
transfer. The information transferred 
in bits is the number of cues in use, 
raised by a function of the probability 
of occurrence of any one of those cues. 
The similarity of the two conceptual 
systems is even greater if information 
is measured in “chunks,” which is 
Miller’s expression for the information 
unit when perceptual integration of 
physical stimuli has occurred and the 
integral units have been coded to new 
symbols or phenomenal stimuli. Miller’s 
important discussion (1956) must be 
read in the original. 

It is necessary to be clear about the 
sense in which cue utilization is related 
to information transfer. A stimulus is 


said to convey information when it 


serves to elict the associated one of a 


number of responses from a set or 


J. A. Eastersrook 


repertoire of responses. The amount 
of information transferred when a given 
response has been elicited varies log- 
arithmically with the number of alter- 
native responses in the set from which 
it was selected. Thus, situations differ 
in the size of the set of potential re- 
sponses corresponding to the number 
of different stimuli present with which 
discrete responses are associated. The 
overt occurrence of any one of these 
responses as a consequence of the ap- 
propriate stimulus reflects both the 
use of that cue and the transfer of 
information. 

The information transferred in any 
given S-R event is a log (to the base 
2) function of the number of possible 
responses in a situation. In the same 
way, the information conveyed by any 
given series of cues is a log function 
of the number of different sequences 
of cues that could arise. Appropriate 
response sequences such as those in- 
volved in oral reading and the other 
serial tasks discussed above therefore 
reflect the transfer of information in 
the same sense as do appropriate single 
responses. 

The two systems of description are 
compatible also with regard to the 
relevance-irrelevance dimension. In- 
sofar as any cue elicits an associated 
response, it can be said to have been 
used, or to have transferred informa- 
tion. It is therefore correct to speak 
of the transfer of relevant or irrelevant 
information, in the same way that it is 
correct to speak of the use of relevant 
or irrelevant cues. Relevance is not 
intrinsic to information in this defini- 
tion. Relevance has to do with the 
relation between information and task 
requirements. 

Translated into information termi- 
nology, the generalization under discus- 
sion asserts that the total amount of 
information transferred through the 
actions of an animal falls with increase 
in drive level. It is possible, but more 
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hypothetical, that this is equivalent to 
saying that channel capacity is reduced 
in emotion, or that the rate of gain of 
information (Hick, 1952) falls off. 
The shift in terminology from “range 
of cue utilization” to “total information 
transfer” is intended merely to replace 
old words with new. The difficulty 
of conducting a discussion in the old 
terms has been demonstrated by what 
has been written so far. The hypo- 
thetical identity of the events which 
have been discussed is somehow ob- 
scured by the diversity of terms. If 
“shrinkage of perceptual field,” “in- 
crease in stimulus generalization,” and 
“rise in duration threshold” can be 


described in common terms, as meas- 
ures of reduction in total information 
transfer, their essential similarity may 
be more readily recognized and treated.‘ 

An application of information termi- 
nology that may be particularly fruit- 
ful is to the important matter of de- 


scribing task difficulty. At present the 
language is limited to those cases in 
which the stimulus-response connec- 
tions are already available and the 
subject’s uncertainty consists in select- 
ing from among habitual and instinc- 


4Hick, in a pioneer information theory 
study of the relation between multiple 
choice reaction time and the number of 
choices required (1952), considered why 
his reaction times should fit a straight line 
regression on the logarithm of the number 
of alternatives. To account for this con- 
firmed effect, he suggested that perhaps the 
subject actually sorts through the alterna- 
tives serially. That is to say, he suggested 
that the multiple-choice reaction task was 
a serial task. It is known that visual 
recognition reaction times bear a_ similar 
relation to stimulus complexity. If Hick’s 
suggestion were correct and applied to these 
data, then it is possible that the task of 
identifying which letter of the alphabet is 
displayed on a chart is a serial task. Lashley 
(1951) has offered some related specula- 
tions. The similarity between serial psy- 
chomotor tasks and simple perceptual tasks 
may be a good deal closer than the foregoing 
empirical classification implies. 
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tive responses those which the display 
demands. Despite this limitation, this 
language clearly covers the sense for 
which the term “response complexity” 
has been used above. The most dif- 
ficult tasks and those for which most 
complex responses are required are 
tasks which demand long and a priori 
improbable sequences of responses, and 
accordingly reflect the transfer of great 
amounts of information. The appli- 
cability of information language to the 
description of task difficulty has been 
demonstrated by Miller (1956) in ref- 
erence to absolute judgment and im- 
mediate memory and by others in 
reference to multiple-choice reaction 
time (Hick, 1952; Poulton, 1956), 
visual recognition (e.g., Fitts, Wein- 
stein, Rappaport, Anderson, & Leon- 
ard, 1956; Newbrough, 1958), jig saw 
puzzle working (Solley & Snyder, 
1958), absolute judgment (Garner, 
1953), and immediate memory (Aborn 
& Rubenstein, 1952; Pollack, 1953). 
This list contains several cases that 
are comparable with studies cited above 
on the effect of drive, and such com- 
parisons show that a deficiency of in- 
formation and an excess of anxiety are 
functionally equivalent. 


WIpER IMPLICATIONS 


As mentioned in the introduction, 
Bruner, Matter, and Papanek (1955) 
have shown how the concept of “range 
of cue utilization” can account for the 
different degrees of continuity in learn- 
ing and for the different amounts of 
latent learning that have been observed 
by various workers. The argument 
here has provided a rationale for ex- 
pecting both facilitation and impair- 
ment of performance on any given task 


_as the range of cue utilization is re- 


duced from a level above to one below 
that required for the task. Evidence 
has been cited or reviewed in support 
of the general proposition that when 
drive level rises there is a concomitant 
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decrease in the range of cue utilization. 
This generalization and the argument 
can account for both the organizing 
and the disorganizing effects of emo- 
tion. 

It has been argued that the range of 
cue utilization may be alternately de- 
scribed as “total information transfer.” 
This designation implies that the range 
is an index of cerebral competence 
(Cameron, 1947) in some sense. Two 
recent major reviews of comparative 
psychology have included hypotheses 
to this effect. Hebb and Thompson 
(1954) make the proposition “. . . that 
the intellectual development in phy- 
logenesis that eventually makes speech 
possible is an increasing independence 
of the conceptual activity from the 
present sensory environment and an 
increasing capacity for entertaining 
diverse conceptual processes at the 
same time” (p. 539). Nissen (1951) 
writes: “With ascent in the phyletic 
scale, the effective environment ex- 
pands spatially and temporally and 
provides an ever-wider range of be- 
havior determinants” (p. 381). As 
further support for this hypothesis, it is 
notable that the range of cue utilization 
appears to be reduced by aging (e.g., 
Birren, 1952; Griew, 1958; Kirchmer, 
1958; Welford, 1951). Moreover, re- 
cent work on the integration of simul- 
taneous stimuli by brain-damaged sub- 
jects (e.g., Beech, 1956; Bender, 1945; 
Bender, Fink, & Green, 1951; Teuber 
& Mishkin, 1954) suggests that it is 
reduced in this condition too. Inability 
to utilize all available cues seems to 
explain the faults in spatial orientation 
these subjects display in certain cir- 
cumstances. Beech (1956) has noted 
that the tendency of brain-damaged 
individuals to make errors of orienta- 
tion in drawn reproductions of figures 
is negatively related to intelligence. 
This correlation strikes to the heart 
of the question and supports the prop- 
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osition that the range of cue utilization 
is an index of cerebral competence—as, 
indeed, Jacobs (1887) assumed for 
his “prehension span” when he tried it 
on idiots years ago, and as Porteus 
(1956) too has been saying for years 
about his maze scale. 

If it is true that the range of cue 
utilization is an index of cerebral com- 
petence, and that emotion tends to re- 
duce this range, then Cameron (1947) 
has been right in his traditional as- 
sumption that emotion reduces cere- 
bral competence. 

Several coincidences with general 
psychological principles bear on the 
explanation of the reduction in range 
of cue utilization in emotion. First, 
what may be called “the behavioral 
law” asserts that the probability of 
occurrence of a dominant response is 
raised by increase in drive (Hull, 
1943). The obverse of this principle 
is that the probability of reaction to 
the cues for other responses is simul- 
taneously reduced. Maltzman, Fox, 
and Morrisett (1953) have applied this 
version of the behavioral law to the 
explanation of the role of emotion in 
the development of rigid behavior in 
Luchins-type probiem solving  situa- 
tions (Beier, 1951; Cowen: 1952a, 
1952b; Pally, 1954), an association 
also noted elsewhere (e.g., Davis & 
Cullen, 1958; Maier, 1956; Roseman, 
1952). The inverted behavioral law 
may be identical with the abstraction 
that the range of cue use is reduced in 
emotion, although the importance of 
the habit element has not been demon- 
strated in all cases to which the con- 
cept has been applied. 

The abstraction under discussion 
spans a very wide area. It embraces 
the behavioral law—inversely, as it 
were. In a similar way it also in- 
corporates the related Hullian (1943) 
proposition that drive increment in- 
creases “stimulus generalization,” which 
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is the tendency of stimuli other than 
the training stimulus to evoke a trained 
response. This proposition implies 
that the segment of a stimulus con- 
tinuum that consitutes a cue for a 
trained response becomes broader and 
broader as drive level rises. Thus 
fewer distinctions are made within the 
continuum, and fewer different cue- 
uses are possible. By like argument, 
the Yerkes-Dodson law, too, can be 
included in the generalization under 
discussion, as shown above. Accord- 
ing to this principle, as drive level 
rises, some cues lose their effectiveness 
for guiding action (Broadhurst: 1957; 
in press; Yerkes & Dodson, 1908). 
Finally, if intense external stimulation 
is like the “noxious” external stimula- 
tion or the internal stimulation of 
drive, then a third psychophysical law 
can be put with these two. This is 
the proposition that a given difference 
of intensity between two stimuli be- 
comes less discriminable at high levels 
on the stimulus scale (Stevens, 1957) 
which again implies a reduction in the 
number of cue-uses available. Thus 
the generalization that increase in emo- 
tion lowers the range of cue utilization 
can incorporate theory as well as fact 
both from studies of perception and 
studies of other behavior. 

In addition to its comprehensive 
character, the principle under discus- 
sion is more complete than those it 
embraces in another sense. It tells 
about what is happening when the 
organism under low drive makes rela- 
tively few effective responses to a 
simple central task compared to the 
number made by an organism under 
high drive. Without examining this 
aspect of response to emotion, it is 
not possible to be clear about how 
emotion affects behavior. For if the 
effect of drive be inferred from its 
effect on a central task only, then it is 


quite justifiable to suspect that with 
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drive low the organism is responding 
to few cues of any kind, fails to 
remember responses, or is incapable of 
integrated action. Such inferences 
might lead readily to the view that a 
certain amount of emotion tends to 
make an organism more vigilant and 
capable than an undisturbed animal 
would be. 

Finally, it is important to note that 
there is no conflict between the data 
on simultaneity of cue utilization and 
the behavioristic assumption that cues 
are dealt with one at a time. This is 
because responses overlap after being 
started in succession. Even though 
there must be many channels in which 
a number of responses can be said to 
be occurring at once, there is still a 
single-cue channel somewhere that af- 
fects events elsewhere in the system 
(Broadbent, 1957a ; Carmichael & Dear- 
born, 1948; Hick, 1952; Mowbray, 
1954). Broadbent (1957b) has out- 
lined a mechanical model for attention 
and immediate memory which recon- 
ciles these two requirements. Single 
response theories of behavior, extended 
to sequences of responses where neces- 
sary, are therefore capable of rational- 
izing the empirical generalization that 
the range of cue utilization is reduced 
in emotion. 


SUMMARY 


The effect of emotion on behavior 
has been discussed in reference to the 
empirically derived generalization that 
the number of cues utilized in any 
situation tends to become smaller with 
increase in emotion. 

On some tasks reduction in the 
range of cue utilization improves per- 
formance. Irrelevant cues are ex- 
cluded and drive is then said to be 
organizing or motivating. In other 
tasks, proficiency demands the use of 
a wide range of cues, and drive is dis- 


organizing or emotional. There seems 
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to be an optimal range of cue utiliza- 
tion fer each task. 

The argument suggests that motiva- 
tional concentration of action in a given 
direction is merely an early stage in 
an emotional process that acts con- 
sistently to reduce the range of cue 
utilization. This view rationalizes some 
experimental measures of anxiety and 
provides a parsimonious interpretation 
of a number of facts about attentive 
behavior. 

The generalization and the argument 
can be translated into information 
terminology, which promises particular 
utility for describing task difficulty. 

The range of cue utilization can be 
regarded as an index of cerebral com- 
petence, and the generalization then 
asserts that cerebral competence is re- 
duced in emotion. 

The abstraction relating the range 
of cue utilization to emotion is capable 
of subsuming several other principles 
as special cases. No explanation of 
the relationship is proposed, but it is 
implied that no major revision of 
current theory is required to produce 
one. 
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